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Several recent studies, particularly dealing with molecular phylogeny, 
have improved our knowledge of the relationships within the salamander 
family Sacamanoripae. However, some only of these findings have resulted in 
formal taxonomic changes. In order to homogenize this taxonomy, we 
hereby recognize several new taxa at various ranks from subfamily to 
subspecies, and we propose a new comprehensive ergotaxonomy and 
nomenclature for the whole family. We also discuss some general questions 
of taxonomy and nomenclature, in particular regarding the concepts of 
species and genus, the use of taxonomic categories and nomenclatural 
ranks in taxonomy, the relationships between taxonomy and conservation 
biology, the various modes of definition of taxa {including diagnoses and 
cladognoses), the structure and length of scientific nomina, the status of 
online databases providing taxonomic and nomenclatural data, the designa- 
tion of nucleospecies of nominal genera and the nomenclatural status of 
various nomina. 
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“The whole of the Salumandridae require a thorough 
examination, in order that the relations of the different 
groups may be properly appreciated, and their charac- 
ters fully established," 

Bec, 1839: 134 


“Ideally, all species that exist in each group should be 
recognized taxonomically. If biologists fail to detect 
undescribed species revealed by their studies, they are 
making one kind of error, and if they recognize more 
species than exist in nature, they are making a second 
kind of error.” 

HiGHTON, 2000: 215 


“No names, no conservation.” 
PARRA et al.. 2005: 45 


TERMINOLOGICAL NOTE 


In the present work, we strictly respect the rules of the Jnternutional Code of Zoological Nomenclature 
(ANONYMOUS, 1999: “the Code" below), but we sometimes usc different terminologies to designate the concepts 
of the Code. for reasons explained in detail by DuBois (2000, 20055). We use the term nomen (plural nomina) for 
“scientific name" and the term ominal-series for the three “groups of names" recognized by the Code: family, 
genus and speciey-series. The use of the term “type” in nomenclature may be misleading (Dunots, 20055), and 
this term is appropriately replaced by the term onomatophore (Simpson, 1940). There are different kinds of 
onomatophores. Those of family-scries and genus-series nomina, termed respectively "type-genus" and “type- 
species" in the Cade, are nominal taxa respectively of rank genus and species. They are designated below 
respectively by the terms mucleogenus and nucleospecies (DuBois, 2005a-5). which are not based on the root 
"type". Onomatophores of species-series nomina are onvmophoronts, that can be designated as holophoronts, 
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symphoronts, lectophorents and neophoronts (for “holotypes”, "syntypes", "lectotypes" and "neotypes"), For 
the same reason, the term monophory (DUBOIS, 20056) is here used instead of "monotypy" as used in the Code, 
and the term onymotope (Dusois, 20056) instead of “type locality”. The term neonym (Dusoıs, 2000) is here 
used to designate the concept called “new replacement name", “nomen substitutum" or "nomen novum" in 
various successive edilions of the Code, and the term archaeonym (Dusois, 20055) to designate the nomen 
replaced by a neonym. The term anoplonym (Dusois, 2000) designates a nomen that is not nomenclaturally 
available according to the Code; a frequently used subcategory of anoplonym is that of gymnonym (Duors, 
2000), a concept called “nomen nudum" in the Code. A distinction is made below between the formula new 
combination, in the strict sense of the Code, which involves a change in generic nomen, and the more general 
formula new onymorph (SMITH & PEREZ-HIGAREDA, 1986), which designates any different association of terms, 
with or without change in generic nomen, in a binomen or trinomen (see Dusois, 2000). Finally, DuBors (20064) 
proposed to replace the Code’s term “nominotypical” by the term /yponymous: among two taxa hierarchically 
related and referred to the same series that bear the same nomen because of the Principle of Coordination, the 
term epinym designates the nomen of the superordinate taxon, and /yponym that of the subordinate taxon, both 
lerms being eponyms. New nomenclatural acts implemented in this study or identified for the first time in 
baie works are pointed out below in bold characters: eg, new combination, new synonym, valid nucleospecies 
lesignation. 


INTRODUCTION 


Taxonomy is a scientific discipline in permanent evolution, and will remain so for a long 
time still. This is mostly due to the importance of the taxonomic impediment (ANONYMOUS, 
1994): only a small fraction of the earth’s biodiversity has already been collected and studied, 
and many pieces of information (on morphology, behaviour, genetics, phylogeny, distribution) 
about most “known” (i.e., named) taxa are still missing. For this reason, the classification of 
living organisms cannot be stable, and pleas for “taxonomic stability” amount in fact to 
apologies of ignorance (GAFFNEY, 1977, 1979; DOMINGUEZ & WHEELER 1997; DuBois, 19984). 


This is particularly true of the class Ampuipia, for which we are still far from having a 
complete or “subcomplete” list of the species still inhabiting our planet, many of which are 
threatened with extinction (STUART et al., 2008), The recent years have witnessed an unpre- 
cedented burst of works (1) describing new species and (2) proposing new hypotheses for the 
cladistic relationships between the known species, resulting in the recognition of new supra- 
specific taxa. It is likely that this trend will continue for several decades, and we are clearly in 
a very exciting period of the history of amphibian taxonomy. 


The recent “boost in species discoveries in a highly endangered vertebrate group" (KÖHLER 
et al., 2005) has another important consequence. Strategies in global conservation policy 
devised on the basis of a highly incomplete or misleading taxonomy may prove inadequate, 
inefficient or even counter-productive (Dugois, 20034). As pointed out by Parra et al. (2005), 
development of a good taxonomy is a major requirement for the proper establishment of 
conservation priorities. This requires an intensification of field and laboratory work to collect 
and identify unknown species and for ascertaining species limits, recognition of so« called 

“cryptic” species or dualspecies (BERNARDI, 1980), and proper appraisal of biodiversity 
hotspots (see e.g. MEEGASKUMBURA et al., 2002) and of unique. isolated holophyletic gr. oups. 
without close relatives in today's These data are crucial for establishing taxonomic and 
geographic priorities in conservation strategies. 


An important aspect of this question is that conservation actions are often facilitated, 
not to say made possible, by the existence of a zaxonomic and nomenclatural recognition of the 
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units to be protected (species, subspecies): most legislative texts, red lists, custom documents, 
etc., only recognize such units if these bear Latin taxonomic nomina. The statement “No 
names, no conservation” (PARRA et al., 2005: 45) is warranted not only because identification 
of species {and other lower taxa) is necessary for proper appreciation of the conservation 
priorities, but also because it is often impossible to call for the legal protection of a 
“population” if it is unnamed taxonomically. This problem was well illustrated by a recent 
paper of Monrorı et al. (2008) about Calotriton asper, where the authors stated that, given the 
difficulties encountered for recognizing and naming taxa in this group, “according to general 
conservation practices, none of the extremely differentiated populations of C. asper would be 
included in specific conservation plans”, although “loosing any differentiated population would 
imply the loss of the evolutionary process leading to that particular morphology” (p. 48). 


This is true not only at specific or infraspecific level, but also in higher taxonomy. It is 
important to recognize taxonomically holophyletic groups at various levels above species, 
even if they include a single or few species, or even perhaps more for this reason; thus, in 
salamanders, knowing that the genera Protohynobius, Dicamptodon or Hemidactylium are the 
unique genera of their subfamilies or families currently alive (RAFFAELLI, 2007) should call 
special attention of conservation biologists to these organisms. 


Thus, to be fully efficient in conservation biology, any evolutionary, phylogenetic or 
taxonomic analysis of a population or group of populations that points to its uniqueness or 
distinctness must go to its end, i.e., to the formal taxonomic and nomenclatural recognition of 
this unit. Phylogenetic or other analyses uncovering new taxa that are not followed by their 
taxonomic recognition and naming amount to what BOCQUET (1976: 319) has called “taxon- 
omic cramps’, which are in fact scientific errors, as highlighted by HiGHTON (2000, liminar 
citation above). 


An additional, purely nomenclatural, problem is posed by the fact that, at low taxonomic 
levels, the nomenclatural transcription of trees of hypothesized relationships is made difficult 
by the arbitrary limitations imposed by the Code to the number of ranks that can be used in 
zoological nomenclature, Thus, in the genus-series of nomina, the Code only allows the 
recognition of two ranks, genus and subgenus. With the quick increase in the number of taxa 
that recent cladistic analyses often lead to recognize, this is clearly insufficient, and this 
explains the temptation of some to create additional ranks, not recognized by the Code, such 
as supergenus (e,g., RAFFAËLLI, 2007; Virrres et al., 2007) or series of successive ranks below 
subgenus and above species (e.g., HiLLis et al., 2001; Hituis & Wizcox, 2005). Similarly, below 
the rank species, the Code only allows the use of two ranks, subspecies and “aggregate of 
subspecies”. It is clear that more ranks would be really necessary in zootaxonomy (Dusois, 
2006a-c, 2007c), especially to express taxonomically fine cladistic relationships between 
species and phylogeographic relationships among populations of a species, and for use in 
conservation biology. However, until the Code is modified to allow for their recognition, the 
use of such ranks is not Code-compliant and should not be encouraged. 


In the recent years, within the class Ampxisia De Blainville, 1816, some groups of the 
order Uropeta Duméril 1806, and particularly in the family Phervopen tear Gray, 1850, have 
experienced important revisionary works and descriptions of new taxa (Dunots, 2005c; 
RarrAËLut, 2007). The family Sasawaivorinar Goldfuss, 1820 has been only moderately 
concerned by these changes. Several recently published studies, as well as our own experience 


Source : MNHN, Paris 


Dumois & RAFFAELLI 5 


of these animals, suggest that the whole taxonomy of this family should be revised. In 
particular, the cladistic relationships hypothesized by WAKE & ÖzeTI (1969) on the basis of 
morphological characters, that have been considered valid for several decades, were only 
partially confirmed by molecular data. A few changes have already been brought to this 
taxonomy recently, but they were partial, dealing only with some genera or groups of genera 
and leaving other taxa unmodified. This results in an unbalanced taxonomy which reflects 
only partially the recent increase in our knowledge of these salamanders. Our aim below is to 
propose a new ergotaxonomy (DvuRois, 20055) incorporating these new findings. This is 
certainly not the last word on this question, as the foreseeable discovery of new species, the 
re-evaluation of the status of some of the known species, and new cladistic data, based on 
both molecular and morphological analyses, will certainly be followed by other changes. 


Finally, another important motivation for our proposals, similar to that of Dusoss 
(1992) in the anuran family Raw/paz, is purely nomenclatural. It is to propose short and simple 
nomina for some taxa which will no doubt have to be recognized, sooner or later, by some 
authors in the future, and thus to avoid the publication for them of uselessly long, awkward 
and unpalatable nomina, which could not be modified by subsequent authors. Although this 
question is rarely tackled in scientific publications, we offer below a few general comments on 
the principles that should, in our opinion, guide the etymology, aspect, structure and length of 
zoological nomina. 


TAXONOMIC METHODS AND CONCEPTS 


TAXONOMY AND NOMENCLATURE 


Although confused by some, taxonomy and nomenclature are two distinct fields, Taxon- 
omy provides a classification of organisms into taxa, whereas nomenclature provides nomina 
to designate these taxa but does not deal with their establishment or definition. The existence 
of a universal nomenclature of living taxa regulated by international rules is a major social 
need as we need non-ambiguous designations for the same objects in all domains of activities, 
eg., scientific publications, juridical texts, trade and custom documents, conservation biology, 
etc. This strong constraint implies that all these texts and documents follow the same 
nomenclatural system with a single nomenclatural hierarchy of taxa, in particular using 
similar binominal Latin nomina for "species". This does not mean that all taxa referred to this 
rank should be “equivalent” by some criterion: as a matter of fact, several different "kinds of 
species" need to be recognized in different situations. This has long been misunderstood, 
because of the frequent confusion made between the taxonomic concept of taxonomic 
category and the nomenclatural tool of nomenclatural rank (for more details, see Dupo: 
20074, 20084). Here we make the distinction between these two concepts, which implies in 
particular that different taxonomic categories can be referred to the same nomenclatural rank. 


Taxonomy consists in two rather different subfields that use largely different methods and 
concepts. The first one, the "science of species”, was called microtaxonomy by MAYR & 
ASHLOCK (1980) and eidononty by DuBois (200854). Its duty is to define, recognize and 
describe taxa of nomenclatural rank species. These taxa can be hierarchically arranged in 
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more comprehensive taxa of higher ranks, and nowadays alt authors agree that this arrange- 
ment should reflect somehow the phylogenetic relationships between organisms. This is the 
role of the second subfield of taxonomy, called macrotaxonomy by MAYR & ASHLOCK (1991) 
but that could better be designated as phylonomy (from the Greek phulon, in the sense of 
“kind, class", and -nomos, derived from nemo, in the sense of “I divide, I distribute"). This 
latter term is of more general meaning that that of cladonomy (BRUMMITT, 1997; DUBOIS, 
1997, 20074), which designates a particular conception of phylonomy that takes into account 
only the cladistic relationships between taxa, without caring for their age or their degree of 
divergence, a conception which is not shared by all taxonomists. This terminological diffe- 
rence is rooted in a traditional one in the literature on biological evolution that has been 
ignored in the recent years (Mayr & ASHLOCK, 199]: 206), the term phylogenesis (or 
phylogeny) being considered to apply to a combination of cladogenesis and anagenesis (sensu 
Huxu£v, 1957) (or cladogeny and anageny), whereas in many recent publications the terms 
phylogeny and cladogeny are considered synonyms, and the term anageny (and the concept to 
which is refers) ignored altogether. 


We present below briefly the guidelines that we have followed here in our eidonomic and 
phylonomic decisions, 


EIDONOMY: SPECIFIC AND INFRASPECIFIC CLASSIFICATION 


Many theoretical discussions and publications have dealt with the “speci 
discussed elsewhere in detail (Dunots, 20085, 20095), many of these discussions were ob- 
scured by the confusion made between different meanings of the term "species", in particular 
between its taxonomic and nomenclatural meanings. As a nomenclatural tool, species is a 
universal device allowing the allocation of any individual to a taxon of this rank, whatever 
philosophy of taxonomy is followed and whatever biological characteristics allow to define or 
recognize this taxon. In contrast, different taxonomic concepts of “species” have been and are 
used by taxonomists of different “schools” or to accommodate natural entities having widely 
different characteristics. These several distinct taxonomic categories or "specion" concepts, 
such as mayron, simpson, klepton or klonon, can be used for taxa at the nomenclatural rank 
species (Dusois, 1991, 20074, 20085. d, 20095). 


We here adopt a practical viewpoint that should in our opinion be used in salamandrids, 
as well us in most other zoological groups (DUBois, 20085, 20095), There exists a wide variety 
of evolutionary situations in nature, and, above all, a wide variety of information available to 


taxonomi Requiring to apply a single, "unified", taxonomic species concept to all situa- 
tions is possible only through using the "smallest common denominator" to all cases, i.e., 
through losing a lot of information which is sometimes available (and then useful), but 
sometimes not. This would be similar to taking advantage, for establishing the phylogeny and 
taxonomy of all vertebrates, only of the information available both for all fossil and recent 
known species, i.e., derived from the study of their skeleton, In contrast and in practice, to 
build their classifications, vertebrate taxonomists make use of all available characters, which 
are not as numerous and as varied in all cases. 


Regarding the taxonomic species pt, the clearest situation is that of two entities 
occurring synchronically, sympatrically or parapatrically, and accessible to morphological. 
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genetic, molecular, karyological, behavioural and other studies. Such studies can allow to 
know whether a free bi-directional gene flow exists between the two entities, or whether this 
gene flow is absent, or restricted, unbalanced or uni-directional: whatever the reasons for this 
restriction in gene flow, such entities must be treated as species under a “biological” or 
“mixiological” taxonomic species concept (MAYR, 1942, 1963) or mayron (Dusors, 2007a), 
whereas entities connected by a free symmetrical gene flow must be considered conspecific, 
although possibly as different taxonomic subspecies. However, whenever two enlities are 
allochronic or allopatric, or are not accessible to the studies mentioned above, this concept 
cannot be used and it is necessary to have recourse to “inference”, through comparison with 
other “similar” pairs of entities, using for example “genetic distances”, although the latter by 
themselves do not provide unambiguous information on the existence or potentiality of gene 
flow between two entities (DuBors, 1977, 19984). In such cases, we are bound to use an 
"evolutionary" or “phylogenetic” taxonomic species concept or simpson (Dunois, 20074), 
just like in paleontology we are bound to use only skeletal data for phylogenetic analysis and 
taxonomic decisions in the absence of other information. We used these concepts in our 
specific and subspecific taxonomy of the Sazawanoripar. From a practical viewpoint, in 
several cases we tend to agree with HiGHTON (2000) in recognizing more species than in more 
traditional taxonomies, 


In several amphibian groups, particular kinds of taxonomic species exist, for which the 
taxonomic categories of zygoklepton and gynoklepton can be used (Dusois, 1977, 1991, 
20085, 20096; Dusois & GÜNTHER, 1982), but so far such kinds of entities have not been 
described in the Sazawanprinar. In contrast, in this well-studied family, many taxa need to be 
recognized at ranks below species, not only for “pure” taxonomic reasons but sometimes for 
“practical” reasons related to conservation issues. 


The recent development of the discipline of phylogeography (Avıse, 2000; ASSMANN & 
Hake, 2009) provides important information for the understanding of historical and geo- 
graphical relationships between populations of organisms. These data should be used as a 
basis for conservation decisions and actions, but this is made difficult by the frequent absence 
of a taxonomic and nomenclatural transcription of these findings. This may result from the 
limitations mentioned above put by the Code on the nomination of infraspecific taxa, but also 
from the fact that many researchers in phylogeography do not come from the discipline of 
taxonomy and lack a proper taxonomic “culture”. Thus, instead of using the two infraspecific 
ranks recognized by the Code, they coined their own concepts and terms, such as those of 
“evolutionary significant unit" (ESU) or of “conservation management unit" (RYDER, 1986; 
Montrz, 1994; Fraser & BrRNETCHEZ, 2001). However, as these units do not correspond to 
formal taxonomic units bearing Latin nomina, they cannot easily be used for the protection of 
endangered taxa or their habitats, at least with the tools provided by the laws or regulations. 
based on official texts or lists using such nomina. We think "phylogeographists" should also 
become “phylogeotaxonomists” and provide Latin nomina based on the rules of the Code for 
the units they recognize. This does not require to abandon the specific units such as ESU, but 
to distinguish the fact that these units designate taxonomic categories from the existence of 
formal units which correspond to standard nomenclatural ranks, In other words, a unit may 
well be defined both n ESU from an evolutionary point of view and as a subspecies or an 
exerge (see below) from a nomenclatural point of view. The present paper provides such 
examples. Of course, to name taxa validly under the rules of the Code. taxonomists are bound 
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to follow the latter and also its limitations in the number of ranks that can be used below 
species, arbitrarily limited to two, but hopefully modifications will be brought to this text to 
abandon these limitations (see DuBois, 20064). 


The Code provides the possibility to recognize and formally name taxa at a rank 
intermediate between species and subspecies. By similarity with the situation in other 
nominal-series (where the first rank below a primary rank starts by sub-: subclass, suborder, 
subfamily, subtribe, subgenus), it would be more logical to use the rank subspecies immedi- 
ately below the rank species, and then infraspecies below (Dusots, 2006a), but to respect the 
Code we here interpolate one rank between species and subspecies. For taxa at this rank, 
rather than the unpalatable formula “aggregate of subspecies”, we use VeriTy’s (1925) term 
exerge, as proposed and explained by BERNARDI (1980). 


PHYLONOMY: SUPRASPECIFIC CLASSIFICATION 


The numerous cladistic studies, mostly based on nucleic acid sequencing, that have been 
carried out in the recent years, often suggest rather detailed cladistic relationships between 
species, which can be expressed taxonomically and nomenclaturally through hierarchies, as 
discussed in detail by Dusots (20074, 20084). However, this transcription of cladistic hyp- 
otheses into classifications poses two kinds of problems, taxonomic and nomenclatural. 


From a taxonomic point of view, most authors nowadays agree that only should be 
recognized taxa that appear, at a given stage of research, to correspond to “monophyletic” 
(sensu HENNIG, 1950) or better holophyletic (ASHLOCK, 1971) groups. This does not mean that 
all hypothesized holophyletic groups, i.e., all nodes in the trees, should be taxonomically 
recognized, for two distinct reasons. 


The first one is that, even if we had a complete inventory of the animal species of the 
earth, and a completely resolved tree of relationships between them, it would not be appro- 
priate to name all nodes, because this would result in very cumbersome and useless taxono- 
mies that would be as uninformative as mere chaos. As a matter of fact, depending on the 
structure of the tree, up to (n — 1) supraspecific taxa might be required to express taxonomi- 
cally the cladistic relationships between all n species of the inventory (SZALAY, 1977: 363; 
Dupuis, 1979: 45; Dubois, 20055: 393). 


The second problem results from the uncertainty of many of our results, which makes 
many of our trees labile. In most zoological groups, successive cladistic analyses provide 
different results, for various reasons (problems in vouchers’ identification; different samplings 
of species and characters; different morphological or molecular methods; different algo- 
rithms for tree construction and for testing tree robustness and reliability). This does not mean 
that we should not use these successive hypotheses as temporary bases for the building of 
successive "working tasonomies" or ergotaxonomies (DuBois, 20055), but that we should be 
aware of their temporary nature, 


In this respect, it is useful to make the distinction between two kinds of information 
provided by cladograms. One is the recognition of rather small holophyletic clusters of closely 
related species, and the other is the respective and hierarchical relationships between these 
clusters. In well-studied zoological groups, after a certain time, a rather high robustness exists 
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regarding the first kind of information, but this robustness may be much longer and difficult 
to obtain for the cladistic relationships between these clusters Thus, several cladistic analyses 
of a zoological group (c g., a family) composed of twelve species | to 12 may all agree in 
recognizing six specific clusters, A (1 + 2), B(3 + 4), C (5 + 6), D (7 + 8. E(9 + 10) and F (11 
+ 12), but disagree regarding the relationships between these clusters. Let us imagine for 
example that four successive analyses of this group provide the following results, (A(B(C(D + 
(E + F)))), (CC(A(D + (E + F)}))). (C(A + BXD + (E + F))) and (B(A + C)(D + (E+ F))). 
A prudent, conservative and probably robust taxonomic transcription of these results would 
be: (1) to recognize A, B, C, D, E and F as taxa (e.g.. genera); (2) to recognize (E + F), which 
comes back in all analyses, as a taxon G (e g., a tribe); (3) in order to respect the hierarchical 
taxo-nomenclatural structure (sce Dugois, 20084), to recognize another tribe H for its 
sister-group, i.e., the genus D; (4) to recognize (G + H), which comes back in all analyses. as 
a taxon I (eg, a subfamily), (5) to recognize three additional subfamilies, J, K and L, 
respectively for the genera A, Band C Thisis because the mutual relationships between A, B, 
C and I are not yet clarified, which does not allow a robust taxonomic statement in the form 
of a hierarchy between them. This amounts to recognizing taxonomically all the robust 
specific clusters, but some only of the nodes of the trees obtained, those that appear constant 
in all analyses, In such taxonomies, taxa which are considered sister-taxa or members of an 
unresolved polytomy are parordinate (DuBois, 20065) and must be given the same nomencla- 
tural rank, which 19 Just below that of their common superordinate taxon and just above that 
of their subordinate taxa if they exist (DuBois, 20084). 


Ranks as used in such hierarchies have a single purpose’ that of providing unambiguous 
information on the structure of the tree used as a basis for the taxonomy, 1 e , on sister-taxa and 
more remote relationships between taxa They do not provide information of any kind, be it 
biological or historical (age). on the taxa referred to any particular rank. In other word, a 
family of bats and a family of bees are by no criterion equivalent (DuBois, 20074, 20084). 
However, thus arbitrariness of ranks does not mean that allocation of ranks to taxa should be 
made blindly and without reflection. Three mam constraints should be considered in this 
respect. The first one is that a few major "primary key ranks" should be considered universal 
and compulsory in all ergotaxonomues (Dunors, 20064. 20074, 20084, KUNTMR & 
AGNARSSON, 2006) regnum, phylum, classts, ordo. familia, genus and species. All zoological 
organisms should be referable to taxa at these seven ranks, for imple reasons of mdexation of 
the taxonomie information, and even if this entails a certain “taxonomic redundancy" in 
some cases (Dt nois, 20074. 20084) The second constraint is that "major", Le. "well-known" 
taxa, should be ascribed primary key ranks (such as order or family) and not secondary key 
ranks (such as legio or phalanx}or subsidiary ranks (such as suborder or subfamily) (for more 
details. see Di Bots, 20064). The third constraint ts that particular attention should be given to 
the rank genus, because this rank plays a very special role in zoological nomenclature, being 
part of the binomen that designates cach species. It is not enough to say that, to be recogn 
as a genus, a group should be *holophyletic" or should correspond to a "lineage" ora “i 
(for a erilicism of the use of these terms. see Dt nois, 20674, 20084). because knowing that a 
group includes all the descendants of an ancestral species does not im the least tell us whether 
this "clade" should be considered a genus, a tribe, a subgenus. a species-group or something 
else We need additional criteria, which are not purely cladistic. but which take other 
information into account. 
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‘This matter was discussed at length by DuBois (19885, 20045), who suggested a series of 
criteria, including a miatological one (see below), for the delimitation of genera. Frost ct al. 
(2006) failed to discuss these criteria and did not provide any explanation on the criteria that 
they used to decide to recognize a “clade” either as a genus, a subgenus, a species-group, a 
tribe. a subfamily, a family or whatsoever, As a result, their generic taxonomy is highly 
unbalanced and poorly informative, as in some cases they grouped in the same genus several 
widely divergent "clades", whereas in other cases with similar species richness and diversity 
they adopted a much more divided generic taxonomy, presumably to respect “tradition” and 
"consensus". An immediate consequence of such a “methodology” is that thus taxonomy fails 
to provide morphological diagnoses for many of the genera. We think the choice of the “level” 
where phylogenetic trees should be "cut" to insert the rank genus is an important matter 
because it has considerable consequences on the way eidonomy progresses. This choice should 
not be based on cladistic data alone (as a "clade" 19 a "clade", whatever its age, specific 
richness and diversity) but on other, non-cladistic criteria. Many field naturalists and taxon- 
omists, when they observe or collect animals in the field, will try to identify them using 
monographs, revisions, keys, which very often are based on taxa of rank genus, Genera that 
include very divergent subgroups (eg, the genus Rana as understood in many traditional 
works eg., INGER, 1954, 1966; TAYLOR, 1962) cannot be properly diagnosed morphologically 
and do not guide taxonomists for the recognition of new species, leading often to improper 
comparisons and taxonomie decisions Given the present situation of taxonomy, where many 
new species await discovery, recognition and description before getting eventually extinct, 
using such "vague" genera ts not doing a service to the study of biodiversity, We think 
zootaxonomists should only use genera that can be clearly defined by morphological diagno- 
ses, usable by all field naturalists and zoologists. 


Below, we afford the rank genus to well-defined and cladisucally supported hofophndetie 
groups of closely related species that share a number of characters (both apomorphies and 
plestomorphies) providmg morphological. but also sometimes behavioural and ecological, 
diagnoses. These species therefore share not only a general morphology but also a general 
"ecological nıche” (INGIR, 1958. Du nois, 1988) and they are usually separated, according to 
these criteria, by a "gap" from the species of the closely related genera (Mayr, 1969; Dt Bois, 
19885). Within these groups, it ts sometimes possible to recognize holophyletic subgroups that 
are not as strongly divergent and that may overlap in some charact being often more 
difficult to diagnose morphologically or ethologically, and among which hybridization may 
remain possible. We think these groups should also be recognized as taxa, but at ranks lower 
than genus. 


NOMENCLATL RAL RANKS 


In this paper we follow a nomenclature that fully respects the rules of the Codi. 
particularly regarding the nomenclatural ranks allowed by this text, The Code, although it 
lists only five “standard” family-series. ranks (superfamily, family, subfamıy. tube and 
subtribe}, does not preclude the possibility to use further lower family-series ranks, as it 
accepts "am other rank below vapes Jannh and above genus that ina be dcsaed" {Art 38 1) We 
use this opportunity to recognize, below these five standard ranks. taxa at the rank intratribe, 


Source MNHN, Paris 


Dusois & RAFFAELLI 11 


with the ending 174, as suggested by DuBois (2006a° 211). However, for supraspecific taxa 
below the rank genus, the Code only allows the use of two ranks, subgenus and “aggregate of 
species”. Therefore, we refrained here from using ranks such as supergenus, mfragenus or 
hypogenus, although we regret this impossibility (see DU Bois, 20064) 


Below the rank genus, m agreement with other recent works in the Ugopria (e.g. 
Parra-OLra et al , 2004: McCranıt et al , 2008), we prefer to recognize first subgenera rather 
than "species-groups" or “species-complexes”, as it 1s easier to designate a taxon by a single 
nomen than by a long expression using several terms, as shown by comparing the two 
sentences: (1) "In all spectes of Pyrentia, the dorsal colour is usually green with spots"; (2) 
“In all species of the Trirurus marmoratus species-complex, the dorsal colour is usually green 
with spots”. This is, in fact, the primary function of having a zoological nomenclature, rather 
than simply diagnoses, definitions or descriptions, or than numbers, codes or other non- 
verbal systems. Whereas computers use such coded systems, we, as humans, rather use words 
to designate things or concepts. Unfortunately, for additional subdivisions in the genus-series 
below the rank subgenus, taxonomists are bound to use such cumbersome designations (eg, 
" Triturus vulgaris supraspecies"). because of the current Jumtations imposed by the Code. 
Anyway, the nonuna of "intermediate" taxa such as subgenus or supraspecies do not need 10 
be written every ume a taxon is mentioned in the text. It may be useful to write the complete 
nomen of a taxon, with these nomina between parentheses, at the first mention of a taxon m 
a publication, or in a table like table 5 below, but then, ın the text, a species needs only be 
mentioned by its binomen and a subspecies by its trınomen, without writing all these 
additional nomina (see below). In a non-taxononuc publication dealing w ith these taxa, the 
nomina at these intermediate ranks do not even need to be mentioned once 


Below the rank subgenus and above the rank species, the Code (Art 6.2) offers the 
possibility to formally recognize taxa of a single rank, "aggregate of species". Their nomina, 
which belong in the nomenclatural species-series, may be mterpolated between the genus- 
series nomen or nomma and the specific nomen, and the Principle of Priority applies to such 
nomina. To designate such taxa, rather than using multi-word formulae like "aggregate of 
species”, "species-group" or "species-complex", the term supraspecies t$ available (GÉNER- 
MONT & LAMOTTE, 1980. Dunois, 20064) and is used here 


In a nomenclatural hierarchy as described above. four d.fierent situations can be distin- 
guished regarding the number of subordinate taxa for each taxon. These situations can be 
desenbed as four categories of In potavy (from the Greek [pota vis, "dependence, submis 
sion, subordination”) As they correspond to different topologies of trees, with or without 
poly tonnes, they partly reflect the resolution of the tree and they can inform us about n. 


(1) A given taxon may include only ore immediately subordinate taxon, a sit ation which 
may be called menoin pota vi (rom the Greek monos, “single, unique” and Aupota vis. "sabor- 
dination”) ! In such a case, the two successive ranks are clearly recmidanr, which means that 


V Tac term monet pr as sometimes ascd i tie tas mem literature to des gate a taxon thitoeludes a single 
subordinate taxon or no st bordinate taxon at J thus he term Mopetsple” s wet mes appl ed te design. le 
a es with asing e spectes or a spec cs Fiat dees not incluse subspesies With this meaning the term anaes ps 
refers to a laxononuc concept But tus term is confusing as it is used in the Code ın a different sense, to designate 
s nomene iiral concept te. . mode of designation at onomat phare for a vom nal tason, ¢ ther In the 
„ser ey LATE 68° nd 69 Yor nthe spectesserey (Art 73%, Ths contusion ys illustrated for example 
by stamp at a Monotype peces he without subspecies) can weh bear a nomen that felis on a 
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they do not provide distmet taxonomic mformation - but they may be useful for mere 
nomenclatural reasons (for more details, see Dugois. 20074, 20084). 


(2) A given taxon may include two parordmate taxa of just lower rank, a situation which 
may be called diplohypotaxy (from the Greek difploos, “double” and Aupotaxis, “subordina- 
tion”). Taxonomically, this can be interpreted as meaning that a simple hypothesis of 
relationships between these two taxa exists. these two parordinate taxa can be considered as 
sister-taxa. Although this interpretation can be challenged by subsequent works, as long as it 
1s not such a taxonomy appears like a “final” one. 


(3) A situation of polyhypotaxy (from the Greek polus, "numerous" and /mpotavis, 
“subordination”) occurs whenever more than two parordinate taxa are subordinate to a just 
superordinate taxon The taxonomic meaning of this situation 1s unclear, as two different 
cases may account for it: (a} these parordinate taxa are the members of a still unresolved 
polytomy, which subsequent work can possibly help to solve, (b) an hy pothesis already exists 
regarding the relationships between the members of the polytomy, but it was not implemented 
into the ergotaxonomy m order to kmit the number of ranks of this taxonomy 


(4) Finally, a taxon may include no subordinate taxon, being the “terminal” lower taxon 
ina nomenclatural hierarchy, This situation which may be described as anftypotax v (from the 
Greek aneu, "without" and hupotaus, "subordmation"). Given the current nomenclatural 
rules of the Code, this can occur only in two cases, when the “final” taxon is either a species or 
a subspecies ? By definition, all nomina at ranks above the rank species designate taxa that 
include atleast one species, even possibly still unnamed and undescribed, so they cannot fall in. 
the category of anhypotaxy 


Whereas mono-, diplo- and anhypotaxy are expected to be observed in a well. resolved 
tree and taxonomy, polyhypotaxy may reflect partial resolution of a tree. Therefore, an 
ergotaxonomy with a high rate of polyhypotaxy 1s unsatisfactory and clearly requires further 
work This does not mean however that an ergotaxonomy without polyhypotaxy would be 
definitive and perfect, as inclusion of new taxa and new data may lead to change it 


Because of the nomenclatural parsimony resulung from the Principle of Coordination 
(sce Dunois, 20084), less nomina then taxa are necessary to express a hierarchical taxonomy. 
especially at higher ranks because more ranks can be recognized in the family-series than in 
the other nominal-series. This can be measured by a nomenclatural parsımony ratio. NPR — 
number of distinct nomina / number of taxa The terms "distinct nomma" mean that the 
different avatars of a nomen that may exist at different ranks within a nominal-senes (e g, 
family and tts hy ponymous subfanuly, genus and its hy ponymous subgenus, etc ). are different 
morphom ms but are the same nomen, with the same onomatophore, author and date (Dt sors, 
2000). The ratio NPR 1s lower when nomenclatural parsimony is higher The more a taxon- 
omy is balanced and resolved. and the lowest tts rate of poly potaxy, the lowest its NPR 1s. 


holophoront fixed by orginal designation, or on symphoronts 
designated, i e, two situations that do not correspond to "monoty 
iy avoldad by using the terms a» meinpori and «ni pofav, lor the taxonomi conceps. and monophor 
(Dt son 20054) for the nomenclatural concept Theexstence of this contusion, that has been en ert. med until 
now in al. the hterature, 1 an additional reason tor rejecting the use of tne term "ts pe ^ and terms based on this 
root in taxonomy and nomenclature. beside those given by Di sois (200551 

2 This sar other s.tuation for the ave of the traditions nut musteading term monoisp see intrapastina note « 
above 


nong which not lectophoront was ever 
in the sense of the Code, This confusion 
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THE USE OF HYBRIDIZATION DATA IN TAXONOMY 


Hybridization experiments, which were very "fashionable" in the first half of the 20" 
century and until the seventies, have stopped being so in our “all-cladistic” age, but it 1s to be 
hoped that future taxonomists will again get interested in such data, as they are very rich in 
information for the understanding of the evolution of zoological groups (see Dubois, 19885) 
This particularly applies to works on the family Sazsaras aioe, in which for several decades 
these data have been considered of utmost importance for establishing taxonomic groups 
(eg. in the genus Triturus as traditionally understood), but largely ignored in the recent years. 


Hybridization data can be useful at two different levels in taxonomy. in eıdonomy for the 
recognition of taxonomic species and in phylonomy for the recognition of taxonomic genera. 


A few recent authors proposed a concept of taxonomic species as a "lineage", according 
to which, as soon as two groups of individuals are liable to produce together fertile hybrids, 
they should be referred to the same species: "m spite of appearances, when two mterbreeding 
organisms taken in apparently diverging lineages leave fertile offspring, there is no reason to 
conclude the existence of distinct species. If this indeed occurs, no new branch has appeared m the 
Phylogenetic tree Whatever the definition of species may be, considering "interpecific hy bridi- 
zation’ ts conceptually inconsistent." (SAMADI & BARBEROUSSE, 2006: 515-516) We fully and 
strongly disagree with such a statement, which 1s at complete variance with the use of the 
category species m most zootaxonomic publications until now To drastically “redefine” 
nowadays the "species concept" along such guidelines would introduce extreme confusion 
and chaos ın the discussion on these matters which ıs already very complex, and is certainly 
not to be recommended! If these idea had to be followed, then almost all ducks in the world 
(family Asaripar), which hybridize freely in captivity but rarely in nature, would belong in a 
single taxonomic species, and the same would be true in innumerable other cases over the 
whole of zoology (see Dubois, 19885). 


As a matter of fact, the concept envisioned by these authors 3s not that of "species", at 
least as has been understood by the overwhelming majority of authors for two centurics (1 è, 
a set of individuals which m nature breed freely together), but another concept, designating all 
the individuals susceptible of producing together, even in artificial conditions, viable hybrids. 
This concept was called coenospecies by TURESSON (1929) and singumeon by Cut Nor & TÉ rgY 
(1951 455) (see BLRNARDI 1980: 396, 398) This is indeed a useful concept, but not for the 
taxonomic category of species. It was called upon (Di nois, 1982, 19884) to help defining a 
particular taxononuc category of rank genus or ^genion" (Duros, 2007, 20084, 20095). The 
term coenospecies being misleading (suggesting that it ıs a "kind of species") and syngameon 
being preoccupied by an homonymous term designating another category (Lorsy. 1918), this 
taxonomic concept can be known as coenogemon (Dunois, 20074} or coenogenus, better 
mivogenion or nuxogenus (from the Greek nivis, "mixing. sexual intercourse" and genos, 
"descent, race, family"). 


Contrary to what some believe, crossability between species is not a character of each ol 
these species but a “relational taxonomic erıterion” (Dt Bors, 198851 or refac ter between them 
(Di Bors, 20044) Its use does not rely on its bearing information on cladistic relationships, but 
on ils measure of the overall genetic divergence between the genomes of two species after their 
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separation The ability of two half-genomes to build together a hybrid adult organism 
through the very complex processes of ontogeny cannot be due to convergence or chance, but 
to the conservation of common or very similar mechanisms of generic regulation, and this i5 a 
much more sensible and meaningful measurement of ^genetic distance" between them than 
any index based on structural similarity of genomes (DuBois, 19885). 


A mixogenus is a taxon of nomenclatural rank genus that includes at least some 
taxonomic species among which adult diploid true hybrids (not polyploid, gynogenetic or 
androgenctic offspring) are known to have been produced, either in natural or in artificial 
conditions. between specimens belonging to two distinct taxa, although in nature the latter 
behave as normal species (e.g., mayrons or kleptons) This does not mean that all species 
included in a mixogenus should be hybridizable, because of the characteristics of interspecific 
hybridization in animals, ın particular its asymmetry, non-transitivity and quick disappear- 
ance between sympatric species (for details, see DuBois, 19885), but that any other species 
subsequently discovered to have successfully crossed with a member of the mixogenus (and 
also in some cases other related species) should be included in the latter. Such a taxonomic 
concept ıs fully compatible with the requirement that, to be recognized as a taxon of 
nomenclatural rank genus, a group should be holophyleuc. It just provides an additional 
criterion for placing the "bar" where to insert the “genus level" among vanous hicrarchically 
related “clades” Du nois (20045) provided detailed explanations and recommendations in 
this respect. It should be stressed that, to be usable, the cross should have resulted in adult 
diploid true hybrids, but that the latter may be fertile or sterile, for reasons explained in full 
detail by DuBois (19885). 


The use of hybridization data at the “species level" ts different, as briefly tackled above, 
Many cases are known of “good species” that rarely, occasionally or even regularly hybridize 
10 nature without having to be considered “conspecific” Mayrons connected m nature by 
“hybrid zones", like Bombina bombina and Bombina variegata, are not rare in amphibians. 
The important point here ts the structure and dynamics of the hybrid zone. Very schematı- 
cally, if in the latter a bidirectional gene flow exists between the two entities, with symmetric 
bilateral genetic introgression that tends to homogenize both gene pools as a single one. they 
belong in the same mayron (possibly as two distinct submay rons) In contrast, if this zone acts 
as a (possibly leaky) barrier between both taxa, allowing them to remain clearly distinct and 
"recognizable" (morphologically, molecularly or both), they should be considered disunct. 
mayrons (Dusois, 1977, 19982), 


We used these guidelines to support some of the taxonomic changes presented below 
Many cases of hybridization, whether natural or artificial, have been documented m the 
Sup risen ai an the last century Regarding the erossability criterton at the nomenclatural 
evel of genus, the requirement imposed by the use of the mixogenus taxonomie category ts 
that no adult ny brid (whether fertile or inlertle) be known to have been produced between two 
spectes referred Lo different taxonomie genera This clearly apples to most known cases of 
successful interspeedie hybriaization ın this family, which occurred. between taxa referred 
below 10 the same genus. Two problematic cases, between the genera Pleimodekcs and Tyforo: 
trito on one hand. and among the modern European newts on the other, are discussed m 
moie detail below At the specilic level. a number of subspecies recognized below are known 
to be connected by hybrid zones which seem to allow tree bidirectional gene Now between 
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them, In several other cases, hybrids are known to exist, or to have existed, in nature between 
two entities, but the available data do not suggest that a free symmetric gene flow exists 
between them, and we recognize them as distinct species. This 1s the case in particular in 
several groups of modern European newts, as briefly discussed below 


TAXOGNOSES 


Whereas nomuna of taxa are not "defined" but "attached" to taxa through their 
onomatophores (Dt Bois & OHLER, 1997, DuBois, 20055, 20074, 20084), taxa are indeed 
"defined" (not "discovered", asstated by some, because taxa are concepts, not objects). There 
are several ways of "defining" the taxa as recognized by a taxonomy. Most of them belong 
in two major categories: (1) “phenetic definitions" such as the “diagnoses” traditionally 
used in taxonomy. and (2) “phylogenetic definitions” (DE Queiroz & GAUTHIER, 1990, 
1994) These different kinds of definitions do not play the same role or give the same 
information and it is useful to provide several of them altogether when defining a taxon (see 
eg the example in Dunots, 20074 Appendix) This is what we do below, so we here define the 
terms we use. 


We use the new term faxognoss (from the Greek taxis, “putting in order" and gignosho, 
"I know”) as a general term for any definition of a taxon. Taxognoses are of two main sorts: 
(1) a pin siognosis (from the Greek pin sis, “nature, inborn quality" and grgnosko, "I know") 
isa taxognosis that provides characters considered to allow a non ambiguous identification of 
the taxon, irrespective of any cladistic hypothesis: (2) a cladognosis (DUBOIS, 20074, from the 
Greek Alados, “branch” and gignosko, “I know") is a “phylogenetic definition” of the taxon, 
Le, a taxognosis that is associated with a cladistic hypothesis. Both these categories contain 
subcategories, 


(La) A diagnosis (traditional term m taxonomy, from the Greek diagnosis, "distinction, 
diserimination") is a phystognosis based on “character states" or signifiers (ASHLOCK, 1985) 
that are considered to be differential for the taxon, i.e „shared by all members of the taxon and 
absent in all non-members 


(1b) An idiognosrs (from the Greek idios, "one's own, particular, proper" and gignosko, 
"I know") is a physiognosis based on sign.fiers that are considered to provide a brief? 
description or characterisation of a taxon, including both diagnostic (differential) sigmfiers 
and signifiers shared with other taxa. 


Qa) An upognoss (Dx pots, 1997, from the Greek apo, "from. away from" and gignosko, 
“l know ™) is a cladognosts based on signifiers that are considered to be shared by all members 
of the taxon and absent in all non-memivers, and that are considered. on the basis of a cladistic 
analysis and hypothesis, 10 be autapomorphie for the taxon Sach cladognoses have also 
received the long and cumbersome designation of "apomorphy-based defimtions" (01 Quii- 
ROZ & GAUTHUR, 1990} 


(2b) A coinognosis (Dunois, 2008d: from the Greek koinos. "common. kindred”. and 
gignosko "I know" pisa cladognosim based directly on the hy pothesized cladistic relationships 
between tara Such cladognoses which received no designation by DE QUIROZ & GALIHE R 
(1990) and their followers, are of four kinds. Two of them, first delined by bi Quiigoz 
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& GAUTHIER (1990), are based on explıcıt formulations of hypotheses of cladistic relationships 
between organisms or taxa, and on statements about “common ancestors” 


(2ba) A “node-based definition" (DE QUEIROZ & GAUTHIER, 1990), or more briefly a 
rhizognosis (DuBois, 20084: from the Greek rhiza, "root", and gignosko, “I know"), is a 
coinognosis defining a taxon as including all organisms or taxa stemming from the most 
common ancestor of two specified organisms or taxa. 


(2bb) A "branch-based definition" (DE QUEIROZ & GAUTHITR, 1990), or more shortly a 
caulognosis (DuBois, 20084, from the Greek kaulos, “stalk”, and gignosko, "I know"), is a 
coinognosis defining a taxon as including all organisms or taxa sharing a more recent 
common ancestor than with another taxon. 


As a matter of fact, statements about “common ancestors" (which in most cases are 
unknown and hypothetical) are not indispensable to provide non-ambiguous definitions of 
taxa, at least within the frame of a given cladistic hypothesis and ergotaxonomy Both these 
later definitions can be reformulated sparing the designation of these unknown ancestors, by 
using the concept of monophyly sensu HeNNiG (1950) or holophyly (AsHLOCK, 1971) a 
holophyletie taxon includes an ancestor and all its descendants. Such comognoses are based 
only on the mcluston of organisms or taxa in the taxon, sometimes combined with the 
exclusion of other organisms or taxa, without explicit statements about the ancestors. As 1t 
relies on the concept of holophyly, it makes sense only when applied to a given cladistic 
hypothesis. These two kinds of comognoses, used e.g. in DuBois (20064, 2007a: Appendix) 
have remained until now unnamed. 


(2bc) An “inclusion-based definition" or more shortly an entognosis (from the Greek 
entos, “within, inside" and gignosko, “1 know"), 1s a comognosis defining a taxon as the feast 
inclusive holophyletic taxon (t.c., based on a cladistic hypothesis) meludmg one or several 
organisms or taxa. The mention of "least inclusive" 15 important here, as without this 
mention the coinognosis would apply to the whole animal kingdom, not to say the whole tree 
of life. Although formulated differently, in practice an entognosis is strictly equivalent to the 
rhizognosis based on the same included organisms or taxa. 


(2bd) A “bidirectional-based definition” or more shortly an enterognoses (from the 
Greek entos, “within, inside". exo, "outside", and gignosko, “I know"), is a comognosis 
defining a taxon as the most melusive holophy letic taxon (1 e . based on a cladistic hypothesis) 
including one or several organisms or taxa and evcluduig one or several other organisms or 
taxa Although formulated differently, in practice an entexognosis 1s strictly equivalent to the 
caulognosts based on the same included and excluded organisms or taxa, 


Such definitions are used in fact for the allocation of nomina to taxa within the frame of 
nomenclatural rules. Entexognoses apply to the situation of allocation of nomina Lo taxa of 
the three lower nominal-series recognized by the Code. which rely on onomatophores only 
(combined with the Principle of Coordination]. They also correspond to the situation, 
described in the rules proposed by Dt Bors (2006a) for class-series nomenclature, of choro- 
nyms. t e, nomina that apply to orotaxa, being based both on onomatophores and onomat- 
ostases. In contrast, in these rules, entognoses correspond to the situation of nesonyms, that 
apply to metrotaxa and are based on onomatophores alone (but without a Principle of 
Coordination), This rather complex point 1s not developed further here as 1t ıs beyond the 
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scope of the present work (sce DuBois, 20074, 20084). The cladognoses of taxa given in 
Dubois (2007a: Appendix) are entexognoses. 


In the present work, for each taxon erected or “resurrected”, we provide three different 
taxognoses: an entexognosis, a diagnosis (in a table) and an idiognosis. 


COMMENTS ON NOMENCLATURE 


ZOOLOGICAL NOMINA SHOULD BE SHORT AND SIMPLE 


Many recently published cladistic analyses imply taxonomic changes. When carried to 
their logica! conclusion, new cladistic hypotheses, derived from such analyses, lead to new 
supraspecific classifications, and often require the creation of new nomina for newly defined 
taxa The Code only provides a few rules and recommendations for the mode of formation of 
zoological nomina, and these rules are not very binding. As far as the Code 1s concerned. 
taxonomists are basically "free" to coin every nomina they like Docs this almost complete 
“freedom” mean that they should not follow any guidelines in this respect? 


As a matter of fact, in the recent years, as well exemplified in the Avrrigia, this 
"freedom" has resulted in a clear trend to create long, unpalatable nomina. Such nomina are 
often created on the basis of complex etymologies, derived from Latin, Greck or modern 
terms or roots combined together Such long and complex nomina may appear to some more 
"serious" or "scientific" than short and simple ones, but they are not necessary, The Code 
does not in the least require the use of complete roots or "correct etymologies” for scientific 
nomma which would be very difficult indeed as there are not and cannot be rules for a 
orrect" derivation of a nomen from a Latin or Greek etymology, or, even worse, for a 
"correct latimsation" of non-Latin terms (for more details, sce Dusoıs, 20075). 


The Code does not either “forbid” the creation of long nomina. In its Appendix B, it 
simply "recommends" that nomina “should he euphonious and easily memorable and should not 
be lable to confusion with those of other taxa of any rank or with vernacular words". The 
critenon of "euphony" is of difficult application, as the same term may sound more or less 
"euphonious" according to the culture or language spoken by a person However, it seems 
clear that a brief nomen composed of simple syllables with only two or three letters each (one 
or two consonants and a single vowel) will be considered “simple and euphonious™ by all. 
Whereas more complex structures may not. Despite the absence of rule m this respect in the 
Code, No (1994) aptly enitiized the creation of very long nomina, and gave some extreme 
examples, such as the generic nomen Sicmenkieu iczuechlinogamimarus Dybowski, 1926 (14 
syllables, 29 letters) and others. that were invalidated by the International Commission on 
Zoological Nomenclature (ICZN) for being a potential cause of “greater confustan than 
uniformity" (ANONYMOLS, 1929 1) Beside the length proper. Le. the number of letters, a 
nomen may be characterized by its phonetic complexity. t.e, 11s number of syllables or vowels 
This i5 so because m classical Latin all vowels were pronounced separately (like in modern 
Spanish or Turkish}, so that a nomen [tke A afimohatrachnan, which contams 8 vowels, must 
be considered to consist in 8 different syllables (£1 a Irno-ba-na-chr-um) 
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When coining new nomina, many zoologists scem to forget the basic purpose of these 
terms. Scientific nomina are not descriptions, diagnoses. statements on the characters, distri- 
bution or other characterisations of the taxa they designate. They are not models, evolutron- 
ary, phylogenetic or genetic theories about the hypothesized origin of these taxa. They are not 
praises for their authors (see Dt nots, 20084), for the discoverers of the taxa or for the persons 
to whom they may be dedicated. They are just neutral /abels meant at designating unambı- 
guousl and universally a given taxon within the frame of a given taxonomy, i e, allowing the 
automatic pointing to the taxa recognized by taxonomusts at a given stage of their research. 
These labels allow storage and retrieval of the information accumulated in taxonomies 
(Mayr, 1969), but they are not meant at expressing this information by themselves. As such, 
nomma are fully meammgless and should remain so This 1s why the Code expressly states that 
availability of nomina “is not affected by mappropriateness” (Art. 18), and allows a new 
generic or specific nomen to be "empty of meaning". for example for being “an arburary 
combination of letters provided this is formed to he used as a word" (Art. 11.3). 


Famous examples of “empty nomma” include the crustacean generic nomina Anilocra, 
Canola, Cirolana, Conilera, Nelocira, Nerocila, Olencira and Rocinela, all created by LracH 
(1818, 347-351) as anagrams of the surname “Carolina” or "Caroline". they are all short, 
euphonious, and fully appropriate for zoological genera. The same system could appropri- 
ately have been or be followed in many other genera. Thus. if the genus amphibian genus Bufo 
had to be dismantled (a debated question not discussed here), why not use for the new taxa 
anagrams of this nomen, like "Bofu". “Fobu” or *Fubo”, or similar but slightly different 
nomina like “Bufa”, “Bufus” or "Fufo" (the latter used already twice, but inadvertently and 
therefore as an incorrect subsequent spelling, by FANG & ZHAO, 1992. 86). rather than coming 
long unpalatable nomina? 


It is certainly praiseworthy for an author to have cared for a new nomen to be derived 
from an identified etymology (but then this should be done correctly: see Dunors, 2006¢, 
2007c), but this is much less important than the nomen being grammatically correct regarding 
its number (singular or plural according to the rank, sce Dt nois, 20094) and being short, 
euphonious in all languages and "easily memorable”. 


Scientific nomina are not an aim in themselves, but roo that are used in various contexts. 
Once comed, a new nomen will appear not only in taxonomie and phylogenetic publications, 
but also in all the scientific and non-scientific literature, ın titles, official documents and lists, 
ete., published and distributed over the whole planet, that will deal with the organisms it 
designates. As such, itis much more important that nomina be short, simple and euphonious 
an all languages of the world than “full of meamng" and “strictly formed" from an etymol- 
ogical point of view Because of the rele of priority and of the nomenclatural founder effect on 
which the nomenclatural rules are based (Dt Bors, 20054), a nomen, once created, cannot be 
changed by subsequent authors and can be so only by a special intervention of the ICZN 
using its Plenary Powers. a very rare and heavy procedure [H it i5 the first one available for the 
taxon it designates, this nomen will have to be used by all authors who wall deal with this 
taxon When they are used im non-spectalized literature, long and comples nomina. are 
certunly not a good "publicity" Jor taxonomy, especially in our times when this scientific 
discipline is facing difficulties € IHR et al. 200% Pania & Di 14 Reva, 2007) When 
coming new nomina, zootaxonomrsts should therefore care lor those being short and simple 
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This 1s particularly true for nomina designating “exceptional” or famous organisms, 
which will have to be mentioned hundreds of umes in the non-specialized literature, on the 
web and in various other medias. This also applies to generic nomina that are at their creation, 
or are likely to become later, the basis for familial nomma These considerations were clearly 
not taken into account by some authors who created long nomina for such recent discoveries. 


The trend to com long and unpalatable nomina 1s particularly obvious in the class 
AMPHIBIA, being even stronger for fossil taxa Do we really need in zoological nomenclature 
specific nomina. like thoracotuberculatus (8 syllables, 19 letters) or acanthidiocephalum 
(8 syllables, 18 letters), generic nomina like Amplugnathodontordes (8 syllables, 20 letters) or 
Saevesoederberglia (9 syllables, 18 letters), familial nomina like. Pss bOPHLEGE2IONTIDAE 
(10 syllables, 22 letters) or Cazyerocrenat er rip ir. (9 syllables, 20 letters) or higher taxa 
nomina like Hypa rivosaLAMANDROIDET (11 syllables, 22 letters) or PALAEOBATRACHOMORPHA (9 
syllables, 20 letters)? Taxonomists should also certainly avoid commg particularly highly 
repetitive nomina like Ogalalahutrachus (7 syllables, 16 letters). Although such nomina are 
indeed a very small minority among the many available nomina of Avppia, they tend to 
become more and more common. at least in some taxonomic groups. This can be exemphfied 
by the generic nomina listed by Frost et al. (2006: 175, 213-214) in the families Bt +owpar and 
Sui avasonin i as recognized by them The 50 nomma listed in their Bcros/nar have from 4 
(Bufo) to 16 letters (Dendrophrymseus and Melanophryniscus), with a mean of 11.3 and a 
median of L1 5 The 18 generic nomina listed m their Saz aw 4s08p4r have from 6 (Ci taps) to 
15 letters (Ly iasalumandra), with a mean of 10.7 and a median of 11 0, but if the 20 nomina 
of fossil genera of this family (Estes, 1981, Vine zit, 2008) are added, the maximum among 
the 38 nomina ranes to 18 letters (Cryprobranchi lius and Palaeosalamandrina) and the mean 
to 11 6, the median remaining 11 0 The difference in the median number of letters between 
these two families ts not significant (Mann-Whitney U test, U - 928. P 0 852) In both 
families, a clear trend for an increase m the length of nomina over ume since 1758 can be 
observed (fig 1) 


In contrast, the 37 nomina of Rips listed by Prost ct al (2006: 248) only have from 
3 (Ama) to 13 letters (Pseudoamolops), with à mean of $ 5 and a median of 8 0. The difference 
between the Be rosipir and Raisin ir is highly significant (Mann-Whitney € test, € - 705, 
P < 0001), and that between the Sar iv prior and the Ra vuar as well (Mann-Whitney U’ 
test. € 7 258 5. P < 0.001) No clear trend for the increase in the length of nomina over time 
van be observed in the R ro {fig 1) This important difference 15 not due to chance It is 
clearly related to the fact that rather numerous generic nomina of. Ravon were comed rather 
recently, in particular in a paper by Dt sors (1992), with the clear intention to make them short 
and simple a point that has escaped the attention of most authors who have commented 
this work (eg. INGLR. 1996) In contrast, the recent creation of many generic nomina of 
Su resin and especially of Burosss nr, by several authors, way clearly made without any 
concern for this problem 


In our opinion, Tor the sake of Commumeation with tne whole community of zoologists 
and non zoologist, this increase m the length of generic nomina in many Families should not. 
beemouraged, and tuture nomina to be comed should be short and simple Thisis the case ot 
the new nomina proposed below As a rule of thumb, we would suggest that sp generic 
and higher nomina should melude a maximum of 8-12 letters (preferably less) arranged in 
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Fig 1 Numbers of letters m the genus-series nomma of three amphibian famihes (Bt sonar, Ranmar, 
Sr ra spear) as recognized in FROST et al (2006), with addition of the fossils in the Sar awar- 
pasa {see text), as well as in the ergotaxonomy of the family Sar avasprinar adopted at the end of 
the present work ("Salamandridae new") Each genus is plotted accordmg to its number of letters 
and publication date, and regression lines over ume of the number of letters are shown for the four 
groups of data. 


4-5 syllables as defined above (preferably less), the lutter being mostly composed of one or two 
consonant(s} and one vowel, as this ts more likely to be euphonious in all or most languages. 
This should probably not become a "rule" of the Code, but 1t would be a useful addition to its 
commendauons" This rule of thumb can be used as a guideline by all taxonomists 
working nowadays. 


How can nomina be shorter and simpler, without completely losing their etymology and 
"meaning ? There are several ways to do so, four of which at least can be hughlighted 


(1) The use of more than two roots for a nomen should be avoided, as this always results 
in long nomina ( AAomesotriton, Bracin tarophi vs, Pseudliyinenochtius) 


(2) For coming nomina. based on two or more different roots, nothing in the Code 
requires to combine the complete roots Such nomina can vahdly be created by combining 
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parts only of the roots, as exemplified by many generic nomma of Avira (e.g, Afrana, 
Grobma, Kurixalus, Megophrys or Telmaisodes), including several ones recently created in the 
URODELA (see e.g. PARRA-OLEA et al., 2004, MCCRANIE et al., 2008). Generic nomina like 
Lyciasalamandra, Nasikabatrachus or Paramesotriton are unnecessary long The virtually 
same nomina would aptly have been coined as " Lyciandra ", " Nasikus" or “Paratrıton” (none 
of which is preoccupied). 


(3) Among several roots that carry the same message, preference should be given to the 
shortest and simplest one e g., in AMPHIBIA, "rana" instead of “batrachus” or “bufo” instead 
of “phrynus”. 


(4) An efficient way to reduce the length of nomina is to avoid adding long, useless 
endings to their basic root: thus, a specific nomen based on the name of a locality, region or 
country can well be coined by simply using the name of this place asit is, placed m apposition 
to the generic nomen, hence invariable. This avoids adding long endings in -ensıs, -ense, -cola, 
«icus, "ica, -ICUM, -1anus, -tana, -ianum, etc. Additionally, this precludes potential grammatical 
mistakes of agreement in gender in case of transfer of the species to another genus. We think 
this should become a recommendation of the Code, and that its current Recommendation 
lla, stating that “An unmodified vernacular word should not be used as a scientific name" 
should be suppressed The recent decades have witnessed an unprecedented increase in 
the number of specific nomina ending in -ensis, especially in some countries, which provoke a 
real mdigestion to people who are sensible to the aspect and length of nomina, and this should 
certainly change We may be special, but we much prefer short specific nomma based on local 
geographical terms hke Aubria masako (6 letters), Colostethus rorauna (7 letters), Phrynopus 
carpish (7 letters), Rana diuata (6 letters) or Rana rara (4 letters) to unpalatable ones like 
Boltoglossa guaramacalensis (15 letters), — Crotaphatrema — tchabalmbaboensts 
(17 letters), Megophris n uliangshanensis (16 letters), Scutiger mokokchungensis (15 letters), or 
Hyalmobatrachnen guararepanensts (16 letters, not to mention the 17 letters of the generic 
nomen!), 


A final recommandaton that we would like to offer regarding the formation of new 
nomina concerns the grammatical gender of nomma of new subgenera. All the history of 
taxonomy since 1758 has shown a general trend in the progressive upgrading of ranks of taxa’ 
what was a species in Linnal Us (1758) has now often become a genus or a family, what was a 
tamily in LATRI ILLI (1825) has often become an order or a class, ete This trend has 
accompanied the drastic increase in the number of named species and in our knowledge 
concerning the organisms. This upgrade in ranks poses no theoretical problems for taxonomy. 
as ranks do not carry any biological. evolutionary or other information and are purely 
arbitrary, just expressing the hierarchical structure of taxonomy and sister taxa relationships 
(Dvnors, 20074, 20084) However, one of the results of this trend rs that, regularly, subgenera 
Or species-groups are elevated to the rank of genera. A particularily of zoological nomencla- 
ture is that specific epithets must agree m grammatical gender with their generic substantives. 
When a species is transferred from a genus to another whose nomen has a different gramma- 
teal gender, the ending of the specilic nomen. if itis an adjective or a participle, must often be 
modified. and some zoologists have difficulues domg this. so that mistakes are regularly 
published in this respect One possible way to avoid such errors is to care for new subgeneric 
nomina having the same grammatical gender as that of tne nomen of the genus. We cared for 
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this below, but of course, when a subgeneric nomen is not a newly coined one but is 
transferred from another taxa or “resurrected”. nothing can be done in this respect as this 
nomen cannot be modified 


NUCLEOSPECIFS DFSIGNATIONS FOR GENERA 


Nucleospecies (“type species") designations for genera are crucial acts in zoological 
nomenclature. Because the nomenclatural system of the Code 1s based on ostension using 
onomatophores and not on mtensional definitions of taxa (see Dunors, 2005), 2007, 20084), 
a genus nomen applies to any genus-series taxon including its nucleospecies, whatever 
diagnosis or definition of the taxon designated by this nomen had been given orginally 
Before working on the generic taxonomy of any zoological group, the first thing to do is 
therefore to identify the nucleospecies of all nominal genera referred to this group. We did this 
for the family Say awavorinir and we then realized that, just like for the family Ra winar a few 
decades ago (DuBois, 1981), among various nomenclatural errors repeated uneritically in the 
literature, a number of nominal genera still had no nucleospecies, and could therefore not be 
properly allocated to taxa We therefore designate nucleospecies for all of them below. 


The rules of the Code regarding nucleospecies designations require to follow a strict 
“order of precedence” among several possibilities (Art. 68). (1) original designation, (2) 
original monophory. (3) absolute tautony my: (4) Linnacan tautonymy, (5) subsequent desig- 
nation, (6) subsequent monophory As defined by the Code, the situation (2) of original 
monophory should be strictly understood as meaning “including a single valid species”, 
irrespective of the fact that this species may or not include several subspecies or synonyms (see 
below under Ncureigus) These six possibilities are the only ones recognized by the Code for 
nucleospecies designation This excludes for example designation “by implication" (sce below 
under Tritus). The existence of an order of precedence among these possibilities means e.g 
that if (1) applies, then (5) cannot apply. etc. The cases (3) and (4) are rare and apply only to 
old generic nomina published by Linnacus or just subsequent workers, In the family Sar i 
pen ır only the cases (D). (2) and (5) are encountered Attention has to be given to the fact 
that the choice of a nominal spectes for subsequent designation 1s limited to the "original 
incladed species? of the nominal genus. As defined by the Code (Art 67), these nominal 
species are either. "those inctided ii the now h established nommat genis e) subgenus” (Art 
67 2 1) or if no nomina. species was originally included in it {which is acceptable until the end 
of 1930, Art L3 3). "Hie nominal species that were first subyequenth, amd cxpressty muded m 
i (Art 67 2 2), This means that il a nominal genus was created without mel aded species, any 
species can be subsequently included into t. cet if described and named afir this nonunal 
gens This precision is given here because we use this possibility below Another important 
precision is that the 7ortzenelhi mehakd speciey” cover aff the nominal species listed by the 
orıgmal author as belonging in the genus. not only those considered vahd oy this author 1e . 
also including the synonyms. 


According to the Cade, whenever several nomina ate linked by a relarten of n omnim te. 
involving an archaeonym and one or several neonyms subsequently proposed for 1), all inese 
nomina have by def. mtion the same nucleospecies, whether this species was first designated as 
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nucleospecies for the archaconym or for any of tts neonyms (Art 67 8). This rule also has 
consequences in the generic nomenclature of the SALAMANDRIDAE. 


Finally, it must be stressed that, by definition. a neonym can have only one archaeonym. 
It is impossible under the Code to consider that a nomen has been proposed as a neonym for 
two or more distinct nomina (except in the improbable case where they would already all be 
linked by a relation of neonymy), as this would result in the same nomen having several 
distinct onomatophores and appearing in several distinct synonymies! A given nomen must be 
ascribed to a single synonymy, because, 1f it was indeed the synonym of several distinct 
nomina, this would mean that the latter also are synonyms *. Therefore, whenever a new 
nomen is published with a statement that it 1s meant at "replacing" two or more older nomina. 
this must be understood nomenclaturally as a double operation: (1) a subjective synonymi- 
sation of these two or more older nomina, (2) the creation of a new nomen for a new taxon and 
the inclusion of the two or more older synonyms in its synonymy. In the case of a new generic 
nomen thus proposed, its nucleospecies has to be established on the basis of the nominal 
species included in the new genus hence created. 


THE NOMENCLATURAL STATUS OF WT BSITES DFALING WITH AMPHIBIA 


Several websites are now available online dealing with the AurHima, including three 
very famous and useful ones. Amphibian Species of the World (ASW below) [http # 
research amnh org/herpetology/amphibia/], AmphibtaWeb (AW) (http //amphibiaweb.org/] 
and the Global Amphtbum Assessment (GAA) [hutp//www.globalamphibians.org/]. Many 
batrachologists, zoologists and laymen use these three sites to find information about amplu- 
bians, and a tendency has developed in the recent years to quote these sites m scientific papers 
and to include their addresses in reference lists. This is problematic because websites, being 
labile m their content, cannot constitute permanent scientific bibliographic: references 
(Durons, 20034). The same website can be consulted at diferent dates, and, except for a few 
persons who “followed” daily the site or stored its data in a way or another, there exists no 
possibility today to know what was the content of this site at the given date, even if this date 
1s provided with the reference (which ts not always the case) Thus for example. in the book of 
Ht rcuiss et al (2003). two of the sites mentioned above are cited in reference lists ol some 
contributions, as having been consulted at the following dites: ASW on 12 April 2002 (p 94), 
19 Apr.] 2002 p. 130), 8 May 2002 (p. 117), 15 June 2002 (p. 88) and 19 November 2002 (p. 
444), and AW’ on 12 April 2002 (p. 94), 8 May 2002 (p. 383) and 19 November 2002 tp. 443), 
Tt 1s impossible today for most ^ normal" users to have access to the original documents 
relerred to by these ` references”. The latter may be useful to Lnd a website providing some 
information, but this information. changes with time, so they are useless as "references ^ to 
“publications” m fact, they simply amount to mentioning a ` personal communication". a 
letter or a manuscnpt by a colleague, and «5 such they should not appear m bibliographical 
reference lists (Dt Bots, 20035, 20044). 


Yo There eats a bare exception to Urs situalie Y a spe eese nen gnen es spec me» that ater iv shown 
to he an mite pelle hybrid mast bereterred o the nonumy ol Bot 125 parentes species no spa fc noma 
TR ts easeinthe So s nome Petr bp sdei lea Drenent 1867. nut ferro rom v tb Perad SO. 
Both were created For spees ent wur hybrids beiueen Asturia creuat (eurent 1768, ard £r tenes 
marmor its 1 OE. 002 so hese axo no vm, shoud im both there ssaony nies. bat wirt à c car 
mdisation that they app.y to interspecific hybrids. e g. using the sign x 
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Although these sites always appear on top in any “Google search” and although many 
people think that they are more of less "official" and have the strong status of basic. 
unavoidable references. they are not. The GAA site is the only one to be in some way "official". 
as it presents the categories of threats of amphibian taxa as recognized by an international 
organization, the International Union for the Conservation of Nature (IUCN). The other two 
sites are only private sites, documented and maintained by private teams of people or even by 
a single individual, They are certamly very mteresting and helpful to everybody, but the 
information they contain should never be taken for granted and uneritically accepted as valid 
or authoritative, This 15 clearly shown by the fact that all three websites present different, 
sometimes incompatible information, regarding the accepted phylogeny and taxonomy, the 
valid nomina of the taxa, the distribution of the species, etc. 


This can be illustrated easily In early November 2008, one of us (AD) just clicked on the 
name of the first country in the lists of countries of these three sites, which happens to be 
Afghanistan. The three sites provided different lists of amphibian taxa occurring m this 
country, with different nomina and distributions 6 species in GAA (Batrachuperus mustersi, 
Bufo stomaucus, Euphlyctis cyanophlyctis, Hoplobatrachus tigerinus, Pau sternosignata, Rana 
riclibunda), 9 species in AW (Bufo latastii, Bufo oblongus, Bufo pseudoraddei, Bufo stomaticus, 
Bufo variabilis, Euphlyctis cyanophlyctis, Paa sternostgnata, Paradactylodon mustersi, Rana 
rulibunda) and 11 species in ASW (* Bufo” olivaceus, " Bufo” stomaticus, Chrysopaa sternosi- 
gnata, Euphlyctis cyanophlyctis, Hoplobatrachus tigermus, Paradactylodon musterst, Pclophy - 
dax ridibundus, Pseudepidalea oblonga, Pseudepidalea pen zow i, Pseudepidalea pseudoraddei, 
Pseudepidalea turanensis). The only nomen which appears identical in the three lists 1s 
Euphlyctis cyanophl) ctis. The differences result either from simple nomenclatural disagree- 
ment, or from real taxonomic divergences, or from use of different distributional data on the 
species (in particular incorporating unpublished data, especially in GAA) Any user of these 
websites should therefore make his/her opinion about the information they provide, which 
often requires the recourse to external references. The contents of these sites should therefore 
never be considered as a “norm” that should necessarily be followed (e g . regarding the valid 
nomina of taxa) *. 


As concerns zoological nomenclature, these websites (as well as other similar ones) pose 
4 particular problem: the new nomenclatural acts that they inevitably contam are not 


nomenclaturally available and should not be quoted m paper publications. As defmed by the 


Code (Art 8), 10 qualify as a “published work”, a publication “must have been produced in an 
edition contammg sonultancously obtainable copies by à method that ussines numerous identical 
and dia able copies? (Art 8 1 3). and. if "prodi edafter 1999 b a method other than p mime on 
pape Rest conan a statement thar copies timu hicht is published) have been de positedinat 
least 5 majoi publich accessible libra ies whichare wentified by name m the work itself (Art 8 6). 
These conditions exclude a. works that are "published" only online. without a printed version 


Nomenclatural acts are of various kinds, eg correction of an incorrect original or 
subsequent spelling; new combination or more generally new onvmorph: change of ending 


4 Iro malls, after these mes had been written the thard of Lac thre websites mentioned above {6 1 ty 
dosd (app. rents n Daember Mas und ty conte was Lenserted o another website hup 
sa cored! st of cinph bats We did not check whether the traascer Was complets or not aad wheter it 
implied content modi ens or not bul ths points to Ge rlewince of oar amihan above porting to ine 
"ability" of websites and their inappropriateness as permanent bibliographie references 
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following a change of generic allocation for a species-series nomen or of rank for a family- 
series nomen, designation of a lectophoront (lectotype) for a species or of a nucleospecies for 
a genus; etc Strictly speaking, most of these actions (c.g , the creation of a new combmation) 
do not have “nomenclatural authors” but only firsr-users (Dt Bois, 2000). Nevertheless, many 
checklists, catalogues and revisions provide the first-users of all onymorphs in their synony- 
mics or Jogonymies (DuBois, 2000). their authors should then refrain from crediting the new 
onymorphs to these websites, because they are nomenclaturally unavailable there, 1.¢,, “non 
existent” im zoological nomenclature Any author who mentions an onymorph as having 
appeared in one of these sites becomes in fact, in strict nomenclatural terms, its first-user. 


As tackled above, in our present discussion regarding salamandrid nomenclature, we are 
particularly concerned by the problem of nucleospecies designations for all nominal taxa that 
have not yet received such a designation. In this respect, the website ASW is particularly 
unreliable. The first version of this work, published as a book (Frost, 1985), contained a very 
high rate of errors and omissions (from 0 8 to 90 9° . according to the kind of information, 
with a mean of 33,3 ° o over 18 1tems} that required the publication of a long list of corrections 
(Dc nois, 1987b-c) Most of these corrections have been incorporated in the website, but many 
other “new” mistakes, especially errors in the synonymies, have been added. so that this 
website cannot be used blindly as a solid nomenclatural reference for amphibians. 


Generic synonymies in ASW present information on past nucleospecies designations, but 
also sometimes unpublished data Such new designations, or original “identifications”, of 
nucleospecies that appear in this site are nomenclaturally unavailable and should not be cited 
In serious taxonomic works In other cases, ASW acknowledges the fact that no nucleospeuies 
designation already exists for some generic nomina, and includes these nomina im several 
synonymies (those of the genera containing the originally included species of the nominal 
genus), which 1s highly confusing and nomenclaturally impossible, as shown above The only 
proper allocation of a generic nomen that sull does not have a nucleospecies is as an "Incertac 
sedis" at the level of the higher taxon (tribe, subfamily, family, etc.) that ts considered to 
include all its possible nucleospecies (c g., all its originally included spectes). 


Another related mistake cons.sts in considering that a given generic nomen can be à 
neonym for several distinct older genera altogether, which is impossible for reasons explained 
above Such nomina are in fact brand new nomina. and, of no subsequent nucleospectes 
designation has taken place, they must also be considered "incertae sedis" 


Finally, attention should be called to the fact that, besides these erroneous statements, 
some of the basic information given m ASH concerning some nucleospectes designations 15 
incorrect, as exemplitied below im several cases in the salamandrids. 


For the time being, Art $ of the Code clearly states thal a new nomen or nomenclatural 
aut only published online has no nomenclataral availability, which is quite clear Plans exist 
however to render available some nomma and acts published onime under particular condt- 
Hobs (ANONYMOL 5, 2008). L nderstanding these conditions may be easy for members ot the 
ICZN or "professional taxonomists”, but not so for all lay men „nd unspecialized users of the 
web, who will be tempted to consider as "nomenelaturally available? any nomen or nomen 
Clatural act gathered en the web. It ss therefore easy to predict that, if these projects were 
indeed implemented, à period of nomenclatural confusion Gf not chaos] will open, regarding 
which nomina, lectophoront or ncleospecies designations. are available and valid 
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THE NOMINA CREATED BY DE LA CEPÈDE (1788a-b) 


One of the major functions of the Code, as stated in its Preamble, is to “promote stability 
and universality m the scientific names of animals". The ICZN. which is in charge of updating 
the Code and of dealing with problematic cases, often clams to care for “nomenclatural 
stability” and for this reason, in the recent years, has given more weight than in the past to 
“usage” against the Principle of Priority, which poses various problems that need not be 
discussed here (see Duros, 2005u, 2008c) However, in some recent cases, this Commission 
has indeed taken decisions that go in the exactly reverse direction, for reasons that are difficult 
to understand, but which may have more to do with the egos of some persons than with a 
concern for “nomenclatural stability”. Thus, in the same period when this Commission 
"suppressed" a family -series nomen to "protect" a completely obscure tribe nomen that had 
been used only 16 times in zoological nomenclature since 1758 before the application for its 
conservation (Durons, 1994, ANONYMOUS, 1997), the ICZN suddenly decided (ANONYMOUS, 
2005) to deny nomenclatural availability to all the amphibian and reptilian nomina created in 
the very famous books by nr LA Ct PEpi. (1788«-5), quoted thousands of times since their 
publication, despite clear warnings against "a rigid application of the Rules to old. well-known 
zoological works" (Borr & Di Bots, 1984) and despite “strong objection to the structure and 
content of the applicatio" by one Commissioner * There is no doubt that, if all nomina in. 
these two books had to be suppressed because of a few questionable species nomma not 
written under binominal form. although clearly included in genera, then many other nomina 
that have been in universal use for more than two centuries should also be "suppressed", BOUR 
& Dc Bois (1981) gave the examples of the works of ScitLossig (1768) and BODDAERT 
U770a-b. 17724 b), and an even more caricatura] one can be mentioned (Di sots, 20055 426), 
the book of Lat renti (1768). universally used as the starting point for the nomenclature of 
Amene and Reetia. contains specific nomina that are fully unacceptable under the rules of 
the Code, such as "Chumaelco bonae sper", " Coluher vipera anglorum", “Vipera Francisci 
Redi”, © Vipera Monts Charas” oc" Constrictor rex serpentun:” Certainly “suppressing” this 
book would tn no way “promote stabiliti ti the vcientific names of animals", but the same 
was entirely true for DE LA CEPEDE’s (1788a-5) books, 


Be it as it may, we think that. to avoid the progressive implementation of a “nomencla- 
tural chaos” which would no doubt result from all authors following "their own rules” (see 
examples in Dt Bors, 2006 2007 2008). zootaxonomists should care to follow strictly the 
Code and the decisions of the ICZN even when they were not in favour of the latter Even if 
an overwhelming majority of them, ıl they had been consulted, would certainly not have 
agreed with the “suppression” of these books by a small team of "nomenclature specialists", 
European herpetologists will now have to change their habits and stop using de la C epede's 
nomma In many cases. these nomina can be replaced by identical nomina used m Boxna- 
TERRE (1789). im a book that was largely derned from pi 1 4 Ceri pis (1788-5) books, but m 
a few other cases this is not possible, when Bonnaterre had changed de la Copeéde's nomina, 
which clearly results in nomenclatural instability 


x NS esu othe coat scars cour aotin ch ast see De tory 20687367 269) the Geuberations o he EC ZN 
bung "secret", the international community of zoologists was not intormed of the nature of these “wrong 
eh teas ner tthe replies wich rod ih yore een to thua in sider to contes the Con missenrs netto 
share them 
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This 1s not the case, fortunately, in the S4z 4£4&08/04£. Two spectes-series nomina comed 
by DE LA CEPÈDF (17885), that have been used in all checklists of species of this family and in 
all faunae of Europe or European countries for more than two centuries (e.g., MERTENS & 
WERMUTH, 19605. THORN, 1969; THORN & RAFFAELLI, 2001, RAFFAELLI, 2007), must now be 
credited to BONNATIRRE (1789) Salamandra terresiris and Salamandra terdigitata In the 
latter case, the change is only one of authorship: the onomatophore (a single specimen kept in 
the Paris Museum under number MNHN 4658, TüuiRrAL, 1986. 76) and the onymotope 
(Vesuvius, Italy) are not modified, as BONNATERRE (1789* 62) clearly stated that he had 
borrowed his description from pr 14 Ct for (17885) But the same does not apply to the 
nominal species Sufamandra terrestris For this species, DL LA Cr PEDE (1788h 194) considered 
a very wide distribution, including most of Europe (“sant de pays de l'ancien monde, et méme 
à de très-hautes latitudes"), and did not state the origin of the specimens observed by him in 
the "Cabmet du Roi” (now the Paris Museum), so no precise onymotope was originally 
identified. Etstur (1958: 136) designated Normandy (France) as "terra typica restricta", but 
this onymotope restriction, followed by all authors until now, not being associated with a 
lectophoront or neophoront designation, is nomenclaturally void (DuBois & OHLER, 1995 
146, 1997 312). BONNAT RRE (1789: 62). when he redescribed the species under the nomen 
given to 1t by DE LA CrpEpE (17885 456), precised that he had written his description on the 
basis of two specimens he had observed on tl October 1788 at Saint-Gemez en Roucrgue 
(now Saint-Gemez-d'Olt. Aveyron, France, valid onymotope) Therefore, Salmandra terres- 
ns Bonnaterre, 1789 has a precise ony motope. which ts distinct from, and actually quite far 
from (about 600 km in straight line) that until now accepted for Sufamandra terrestris de la 
Cepède. 1788. Very fortunately, both localities are included in the distribution currently 
accepted for the subspecies Sulamandra salamandra terrestris, so this nomen remains the valid 
one for the same taxon. 


THE NOMPNCLATURAL STATUS Ol. TIN LRODELAN GENERIC NOMINA CREATED BY RAFINTSQUI 
(1815) 


When it became consensual among batrachologists that the 7 frites veigar species 
group” should be recognized as a distinct genus two different nomenclatural solutions to this 
problem were offered. Moniort & Hi kii ko (2004. 51) proposed to use the generic nomen. 
Lissorstton Bell, 1839, whereas LIFVINCHUR et al (200$ 317) proposed to use the nomen 
“Lophinus Rafinesque, 18157. Howeve. as noted by Sc uvm rt R (2004 25), the latter nomen. 
1 à gymmonym, unavailable in Zoological nomenclature. This is also truc tor RALINESQUI s 
(1815) nomma 7 Memes! and." Paleitav. but not lor his nomen. Frames, contrary 10 the 
statement by ScisipiiR (2004 23), followed by SeryBRoi Cc & Croci (2007) This 
deserves a few explanations. 


In all his publications. «nd parueslark in his [815 werk, RattstsQUI rigorous;y ased 
A Very precise way of. propos.ng his new generi nomina. with two distinet situations that 
have different nomenclatural consequences nowadays (Di Bots, in. preperation) All his 
New nomina were lolloweu py the letter YR“, whin meaas that he claimed authorshup 
lor them But then some ony were immediately lollowed by another genera nomen [his 
mode ol notation, very commen in tavonomie Works at the beginning of the 19! century 
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(see eg Dusois, 19874), means that the new nomen was proposed as a neonym for the 
following one However, some other new nomina in RAFINESQUE (1815) were neither followed 
by another generic nomen, nor by the nomina of included species, nor by a diagnosis or 
description of the genus: such nomina are indeed gymnonyms, unavailable in zoological 
nomenclature. 


RAFINESQUE (1815: 78) listed five genera in his family Trırovsa, as follows “G. 1. Triturus 
R. Triton Dum. 3 [for 2] Salamandra Lac. 3. Palmitus R. 4. Lophinus R. 5. Meinus R. [sie]”. 
There is a single, straightforward, interpretation of this presentation: (1) he recognized the 
genus Salumandia as used by DE LA C£PÈDE (17885. 456), which is in fact a subsequent usage 
of the generic nomen Salamandra Laurent, 1768; (2) he proposed the neonym Triturus for the 
generic nomen Triton as used by Di. MÉRIL (1806), which is in fact a subsequent usage of the 
generic nomen Trion Laurenti, 1768, this neonym is fully available in zoological nomencla- 
ture; (3) he proposed three gymnony ms, “ Lophunus" , " Meinus" and " Palimtus": bemg devoid 
of any description, indication or mention of nominal species included in the taxon, these three 
nomina are unavailable in zoological nomenclature. 


FITZINGER (1843. 34) designated Triton cristatus Laurenti, 1768 as nucleospecies of 
Triton Laurenti, 1768 Thus doing, he also designated the nucleospecies of all the nconyms 
proposed by subsequent authors for the latter nomen for its being preoccupied by Triton 
Linnaeus, 1758 (Mollusca), which are four m number. Triturus Rafinesque, 1815; Molge 
Merrem, 1820; Orucurus Leuckart, 1821; and Tritonella Swainson, 1839 (a nomen ignored by 
most authors until now eg, GarCia-Paris et al, 2004). All these nomina are objective 
synonyms and the valid nomen of the genus including Trion cristatus Laurenti, 1768 1s 
Triturus Rafinesque, 1815. 


Despite their being nomenclaturally unavailable, the three other nomina created by 
RAHINISQUE (1815) need nucleospecies, ın order to be allocated to the synonymy of a single 
valid nomen (see below) Fortunately, despite the absence of diagnoses and included species, 
clues exist for the designation of these nucleospecies. 


First of all, we are guided by the fact that one of these three nomina was "validated" later 
on, by Gray (1850. 27), who recognized a genus Luphinus and provided a diagnosis for it, 
thus making tt nomenclaturally available Although Gray (1850 27) expressly credited 
this nomen to “Rafinesque”, the latter ts not the nomenclatural author of the nomen The 
Code expressly states that the author of a nomen is not the person who coined it but “ihe 
person uho fast publishes u © Yon a was that satisfies the criterta of avadabili" (Art 50 1) 
Gray (1850 26-28) referred two nominal species 10 his new genus Lophinus Salamandra 
punctate Latrcille, 1800 and Salamandra palmata Schneider. 1799 None has been subse- 
quently designated as nucleospecies, so that proper taxonomic allocation of this nomen has 
remiuned impossible unul now We hereby designate the nominal species Selamandra punc tate 
Latreille, 1800. 31 as the nucleospectes of both “Lopiinus” Ralinesque, 1815 and Lophemes 
Gray. 1850 (new nucleospecies designations) These (wo nomina are therefore now linked by an 
objective synonymy, and they are both invalid objective new synonyms of Lisotsiton Bell, 
1839 (nucleospectes, Salumandra punctate Latralle, 1800. by subsequent designation ol 
Frizincar, 1843: 34) 


As lor the other two gymnonvms created by Rarinesott (1815). they were not "vali- 
dated" by subsequent authors. but they may be so or might be so in the future This may be 
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useful in case of need to recognize additional genus-series taxa within the group of European 
newts, e.g. for taxa at rank subgenus or even at lower ranks such as infragenus, should the 
Code later allow the use of such ranks, In such cases it wil] be useful to hnow the nucleospecies 
of RAFINESQUE's (1815) nominal taxa, in order to use the same nucleospecies for the same 
nomen once validated by publication of a diagnosis, definition or description. For this reason 
we here designate nucleospecies for these two gymnonyms. 


By itself, the nomen " Palmitus" Rafinesque, 1815 (not mentioned ın ASW) suggests that 
it was intended for the palmate newt. We hereby designate the nominal species Lacerta 
helvetica Razoumowsky, 1789. 111, its now valid nomen, as nucleospecies of this gymnonym 
(new nucleospecies designation). The latter 1s not “revalıdated” here, but could be useful for 
“revalidation” if this species had to be taxonomically separated, as some level of the 
genus-series, from the other species of Lissorriton For the ume being, this gymnonym has to 
stand in the synonymes of the latter nomen (new synonym), both as genus and subgenus. 


As for the nomen “Meinus” Rafinesque, 1815 (listed in ASW as a synonym of both 
Lissotriton and Triturus), we indeed "revalidate" it below, for a subgenus of Lissotriton. 


PROPOSED TAXONOMIC CHANGES IN THE FAMILY SALAMANDRIDAE 


We identified taxonomic problems at different levels in the family SatLasérsonipaz. After 
a brief presentation of these problems, we offer new taxonomic and nomenclatural proposals 
for this family With the data currently available, all the taxa we recognize appear to 
correspond to robust holophyletic groups. 


SUBFAMILIES 


Several authors m the past have recognized two major groups in the Sur awıyoripar. the 
“true salamanders” (Sat As (808847) and the “newts” (Prec ropriivar) However, recent 
works, based on both molecular (LARSON, 1991. Tire S & LARSON, 1995, LARSON et al , 2003, 
Montort & Hi RRFRO, 2004, Wiisrock ct al., 2005, 2006. Sri INrARTZ ct al , 2007, ZHANG et 
al, 2008) and skeletal (VrNcziL, 2008) data, suggest that the genus Safamandrma, and 
possibly the poorly known fossil genus Archiaeotriton, should be recognized as a third distinct 
lineage (Rattar LLI, 2007: 150, 343), the “spectacled salamanders” This is acknowledged 
below by the erection of a third subfamily (for which the nomen S i à i8 og 18 already 
available) for these two genera, 


TRIBES, SUBTRIBES AND INE RATRIBI S 


Within subfamilies, the situation 15 rather simple concerning the relationships within the 
"true salamanders” (Sir iwayo ic). All recent molecular studies (Trt s & Larson. 1995, 
Viiritet al, 1998, Wi isROCK et al. 2001, 2006. Sri NI ARIZ et al. 2007. ZHANG et al., 2008) 
confirm the existence of two main holophyletic groups within this subfamily Sukonandra and 
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Lyciasalamandra (that may be called “stout salamanders”), and Chioglossa and Mertenstella 
("slim salamanders”) These two groups are here taxonomically recognized as tribes. 


The situation 1s more complex regarding the “newts” {Prec rovers £r). They have often 
been considered to consist in two major groups. The first one, called “primitive newts” by 
ZHANG etal (2008), includes the Palaearctic genera Pleurodeles, T) lototriton and Echinotriton 
and related fossil genera, whereas the second one, unnamed by STEINFARTZ et al. (2007) and 
ZHANG et al (2008) but that may be called “modern newts” includes the other Palacarcuc and 
the two Nearctic genera (Esrrs, 1981; Hayasat & Marsti, 1989: Tirus & Larson, 1995: 
Larson et al, 2003; Monrori & HERRERO. 2004, VIITH et al, 2004, Frost et al., 2006, 
WiiSROCK et al., 2006, STTINFARTZ et al.. 2007, ZHANG et al., 2008) These two groups can be 
taxonomically recognized as two tribes, whose valid nomina are Pret goni tise and Motore 
(DunBors, 1985). 


Recent works (HAvastu & Marsur, 1989; Wrisrock et al , 2001, 2005, 2006, Mon ort & 
HERRI RO. 2004, S rttNEARTZ et af . 2007, ZHANG et al , 2008) suggest the existence of severa! 
holophyleuc subgroups within the latter tribe, We propose to recognize taxonomically these 
finer subdivisions as subtaxa within the Moai. 


The first dichotomy within the “modern newts” ıs between the two Nearctic genera 
Notoplithalmus and Tarıcha and all the other genera The North American group, the "New 
World newts” of SrüINFARTZ et al, (2007) and ZHANG et al (2008), already identified by 
Hayashi & Marsi 1(1989), ts strongly supported in several recent analyses (Wi ISROCK et al . 
2005, 2006, Frost et al, 2006, StiiNI ARTZ et al., 2007, ZHANG et al, 2008), and is here 
recognized as a new subtribe The second subtribe Mor ois 1, the “modern Eurasian newts” of 
STIINFARTZ et al, (2007), 19 also well supported (Frost et al., 2006, Wi iSROCK ct al., 2006, 
STIINFARIZ et al. 2007, ZHANG et al . 2008) It contains several groups that appear holophy- 
leuc in all recent analyses, but their mutual relationships are not yet fully clanfed, which does 
not allow to establish a taxonomic hierarchy between them (see above) Pending the resolution 
of these relationships, we only recognize some members of this poly tomy as three taxa of the 
same family-series rank, as infratribes of the Motor. 


The first infratribe, the “Corso-Sardinian newts” of ZHANG et al (2008), consists in a 
single genus, Euproctus as redefined by Carranza & Amat (2005) This disunctve holophy 
leuc group, already recognized by Cac cor et al. (1994, 1997), was nested among the group 
including all other European genera i0 several recent works (Monitors & Hi RRERO, 2004. 
Carranza & AMAT, 2005. Sri INL ARTZ et al. 2007), but appeared as the sister-group of all 
other European newts in the analyses of Wiisrock et al. (2006) and ZHANG et al (2008) 


The second mfratribe, the "modern Asin new ts” of Sti ist ARTZ etal (2007) and ZHANG 
eta) (2008), includes Crnops and all other East Asian genera of the subtribe Morass i Tt has 
been well supported as a holophyletic group im several studies using diferent: methods 
(ay siu & Matsi i, 1989, Tatts & Larson. 1995. Clan et al. 2001. Frost et al. 2006, 
Weiskock etal. 2006 SitistARTZ et al. 2007, ZHANG eta 2008). but its relationships with 
the other European genera 1s not consensual among them 


The third infrattibe, the "modern European newts” of Zove et al (2008), meludes all 
the remaining European newt genera Although it came out as a well supported holophyletie 
group in the analysis of ZiAxG et al (2008), this group appeared as paraphyletic in all other 
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recent analyses (CARRANZA & AMAT, 2005, WrisROCK et al., 2006; STI mr ARTZ et al., 2007) 
and may have to be dismantled when the cladistic relationships among its genera and with the 
East Asian ones. which are still controversial, are better understood Given the uncertainties 
that remam regarding the cladistic relationships between its genera, we consider it premature 
to recognize formal taxonomic groupings above genus within this infratribe (see also below 
the problems posed by the data on hybridization). 


GENERA AND SUBGENERA 


Stout salumanders 


This group contains a high number of species and 1s likely 10 be dismantled in the future. 
STEINFARTZ ct al. (2000), Escoriza et al. (2006) and WrisgOCK et al. (2006) provided 
convincing molecular evidence for the existence of at least six holophyletic groups in this 
complex. We here treat them taxonomically as subgenera. Although this may appear prema- 
ture to some, a major reason for our doing so 1s 10 avoid the repetition of the unfortunate 
creation of long unpalatable nomina like Zecutsafamandia for these taxa. We therefore 
propose below short, "compressed" nomina for the subgenera of Sulumundra. 


New World newts 


The molecular data of Wrisrock et al (2006) provide strong support for the existence of 
two holophyletic groups in each of the two Nearctic genera Notophthatinus and Tarıcha We 
here recognize two subgenera in each of these genera 


Modern Eurasian newts 


Within this group of the “true newts”, several recent works based on molecular cladistic 
data have resulted m important taxonomic changes regarding the traditional Furopean 
genera Trrturus and Euproctus, with recognition. of several disunct genera (MONTORI & 
HI RRI RO, 2004, Garcia-Parts et al., 2004, Carranza & Amat, 2005: LITVINCHLK et al... 
2005). These taxonomie decisions are supported by the recent analysis of Znana etal (2008) 
We follow them here although we have reservation about the rank genus given to several of the 
newly recognized taxa {see below). Anyway, if this generic taxonomy 1s adopted, simple 
taxonomie consistency and homogeneity then requires also bringing changes to the taxonomy. 
of the traditional East Asian genera Cynops and Paramesotriton. 


Based on cranial Characters, ZHA0 & HU (1984. 1988) recognized three spectes-groups in 
the genus Craeps a Japanese one, with the species pirrhogavter and cascada, and (wo 
Chinese ones, with all other species Cias et al (001 ) suggested that this genus i5 paraphy- 
Rte its Japanese species being more closely related to the genera Parameset ton and 
Pachvterton than to ity Chinese spectes. and taat. af these results were continmed. “aa 
uppropratte taxotonne resolution send he te iconic the gemi Hypselotnton Heftes, 
1034 asa valid taxon contauumg at feast cyanurus and wolterstorlfi" (CHAN etal 2001. 1005) 
WiisROCKN et al (2006 380) did not find support or the paraphyly ol Crveps, but they wrote 
that reos grouping ts not welt supported by either. Bayesian of parunoimn analyses" Their 
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results are congruent with the holophyly of both the Japanese and Chinese groups of this 
genus, which was again confirmed by StEINFARTZ et al. (2007) and by ZHANG et al. (2008). 
Here, we restrict the genus C) nops to the Japanese species and we place all Chinese species in 
the genus Hypselotriton. This genus is here understood with a wider extension than in several 
recent Chinese publications (e.g , FEret al 1990, 2005, 2006; Ye et al., 1993, Fer 1999) where 
it accommodated only the species wolterstorffi, whereas all other species of this group were 
maintained in Cynops. 


Following ZHao & Hu (1984, 1988), two well-ıdentified groups at least can be recognized 
in this genus. the wo/terstorffi group (with the species chenggongensis, cyanurus and wolter- 
storffi) and the orientalis group (with orphicus and orientalis). We recognize these two groups 
as subgenera of Hypselotriton. The nomen Pargiu Chang, 1935 is available for the second 
subgenus, This nomen is based on the nucleospecies Pachytriton granulosus Chang, 1933. The 
holophoront of this species being lost, its identity has long been uncertain: some authors (e g., 
THORN, 1969; THORN & RAFFAELLI, 2001) considered it as a synonym of Cynops orientalis, 
others (eg, Fer et al., 2006, RAFFAËLLI, 2007) as a synonym of Pach) triton labiatus, and 
others (e g , Yr et al., 1993; ZHAO & ADLER, 1993) simply ignored it. This species was recently 
rediscovered in the field by Hou et al. (2009), who provided a redeseription, measurements 
and photographs, Based on these new data, we agree with CHANG (1936) in considering these 
specimens as belonging in a species close to, although distinct from, Hypselotriton ortentalis 
(David, 1875). and not in the genus Pachvtriton. As stated by the latter author, this ts most 
likely also the species collected by Pope in 1921 1n Anhweï and considered by Scitvipr (1927: 
555) as a “terrestrial stage" of Trirurus orientalis. Hy pselotriton granulosus (new combination) 
15 distinguished from Hypsclotriton orientalis by ns being slightly larger (total length up to 96 
mm versus 90 mm in orrentalrs), its very tuberculate dorsal skin (versus slightly granular in 
orientalis), with minute glands on the dorsum and the head, its orange red spots along each 
side (no spots or very few on the sides of orientalis) and its big orange-red blotches on the 
ventral surface (smaller red blotches in orientalis) Both species occur in Zhejiang. 


The genus Paramesotriton, as traditionally understood, 15 also heterogeneous. The 
recently described species /aoensts shows strong both morphological and well-supported 
molecular divergence from all other species of the genus and also to the genus Pacin triton, 
appearing as the sister-group to the cluster of these two genera (WriSROC K et al . 2006, 378) or 
to the genus Pachvtriton (ZHANG et al , 2008) This indeed suggests that it “should not be placed 
thi the genus Paramesotriton" (WirskoCK et al, 2006 380) We here refer this beautiful and 
distinctive species to its own genus, for which we provide a nomen. Within the remauung 
group, both morphological (CHAN et al. 2001) and molecular (Wi isROCK et al. 2006) data 
suggest that the species camdopunetatus represents a distinct holophyletic group, sister to the 
cluster of the remaining spectes. We here place it in a distinct subgenus, tor which a nomen is 
already available (RAFFAËLLI, 2007: 128) 


In the European genus Tritus. two "species-complexes", ciistatis and marmoratis, 
have long been recognized, and they are supported by all recent analyses (MACGREGOR ct al | 
1990; Mint 1 iC1& & PrÁr t, 2003, Mos coni & HERRI RO, 2004, Carranza & AMAL, 2005, 
Wi tSROCK et al. 2006, Sri ARI7 et al, 007) We recognize them taxonomically below as 
two subgenera, for which nomina are already available Similarly. we recognize as subgenera 
the two "clades" tnorthern and southern) within the genus Vesrergus. separated since 11 Mya 
according to STEINFARTZ et al. (2002). 
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In the genus Lissotriton. WEISROCK et al. (2006) identified two distinct groups, one with 
Lissotriton boscar and one with all other species, which we here recognize as subgenera. Prcio 
& RAFINSKI (1985) pointed to the absence of “whip and wave" during the male nuptial dance 
of Lissotriton boscai, whereas these behaviours are present in all other Lissotriton species, 
although very attenuated in Lissorriton italicus. The genus Ichthyosaura also lacks whip and 
wave, and this absence is clearly a plesiomorphic character. 


A particular problem would be posed by the implementation of the mixogenus concept. 
as defined above, in the group of the modern European newts. For most of the 20!" century. 
many authors realized articificial hybridization experiments between all the species that were 
then placed in a single genus iturus (see subcomplete lists of references n MANCINO et al . 
1978 and in MACGREGOR et al , 1990: 339-340) According to these works, adult hybrids were 
obtained between various species, not only of the same genus according to the current generic 
taxonomy of these newts, but also belonging to different genera. Zchrhyosaura and Lissotriton 
(SCHREITMÈLLER, 1910, WOLTERSTORTF, 1925: 280, 289, BATAILLON, 1927, BATAILLON & 
Tcüou Su, 1932; LAN1Z, 1934; PARISER, 1935, 1936; Mancinoet al , 1976; MACGREGOR et al , 
1990), Zchthyosaura and Ommatotriton (MACGREGOR et al., 1990), JcAithyosaura and Triturus 
(BATAILLON, 1927; BATAILLON & TcHoL Su, 1932: PARISER, 1935, 1936), Lissorriton and 
Triturus (POLE, 1909; WOLTERSTORFF, 1909a-b, 1910, 1911, 1925: 279, BATAILLON, 1927; 
BataIL LON & Tcitou Su, 1932; PARISER, 1932, 1935, 1936, HAMBURGER, 1935, MANCINO et 
al, 1976, 1977, 1978, 1979, MacGrrGor et al. 1990), and Lissotriton and Ommatotriton 
(WOLTERSTORF+, 1925: 279; MACGREGOR et al, 1990). For the oldest works, no data are 
available on the ploidy and characters of these specimens, that would allow to ascertain that 
they were indeed diploid adult hybrids, but such data exist in the recent works. Thus, 
Mancino et al (1977) reported in detail about diploid adult hybrids between Lissotriton 
meridionalis and Triturus carnifex. Certainly this question should be studied again, but, given 
the current disinterest of taxonomists for hybridization (Durons, 19984), we may have to wait 
for a while until fresh detailed data are available. 


If all the "intergeneric" adult hybrids liable to be produced, at least in artificial condi- 
tions, between these groups, proved to be real diploid hybrids, adopting the mixogenus 
concept would require to downgrade all four genera /cAthiosaura, Lissotriton, Ommatotrtton 
and Trrurus to the rank of subgenera of a smgle genus Trius Furthermore, if the cladistic 
relabonships within modern newts presented by Wrisrock et al. (2006) and ZHANG et al. 
(2008) were confirmed, the genera Culotruon and Neurergus should also be treated as 
subgenera of Triuius, for simple reasons of cladistic consistency (see Dt Bois, 20045). The 
current subgenera recognized below in some ot these genera should then be downgraded to 
the rank of supraspecies (or later of infragenera if this rank i5 subsequently authorized by the 
Code) This would contradict the recent trend which has led to the upgrading of the species 
groups of Fi rurus to separate genera. The taxonomist community 15 à very conservative one, 
And changes take time to be eventually accepted It is unlikely that time 1s ripe for the 
salamander taxonomists of today to lump again what they have been splitting in the recent 
years. For this reason, and also because detailed information on the ploidy and chromosomal 
complement of most of these "intergenerie" hybrids is sull wanting, we do not implement 
these consequences of the reported crosses in our taxonomy. but we wish to stress that this 
would not at all be shocking and macceptable It would not exactly amount to coming back to 
the generic taxonomy that has long prevailed for European newts, as 1t would require the 
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inclusion of a few additional groups in the genus Triturus. It would simply result in a change 
of rank for the taxon recognized by RAFFAELLI (2007) as the supergenus Triturus and below as 
the infratribe Mozcir4, but without modifying its content and taxognosis, nor those of its 
included taxa 


Primitive newts 


Within the genus Tylototriton, two well-supported holophyletic groups have been iden- 
tified by WiisROCK et al. (2006) They correspond to the asperrimus and verrucosus species 
groups as recognized by FE1(1999) and Feret al. (2005, 2006), and they are supported by clear 
behavioural differences. They are recognized here as two subgenera 


In this group also, a particular problem would be posed by the use of the mixogenus 
concept. FLRRIER et al. (1971) reported having obtained hybrid specimens between females of 
Pleurodeles walti and males of Tylototriton verrucosus, FERRIER & Brevscurn (1973) later 
reported that some of these hybrids of both sexes (numbers not given) reached the adult stage. 
In particular, the males had nuptial pads. However, they failed to obtain reproduction from 
these hybrids. Since that date however, no adult hybrid between these genera was reported, 
although these newts have been raised in captivity by several amphibian breeders 


On the basis of these successful crosses, Durons (1982, 19874) suggested that Ty/ototriton 
and Echmotriton should be considered subgenera of Pleurodeles. Whereas at the time of 
WOLTLRSTORFF (1925) or Lantz (1947) such a suggestion would probably have been followed, 
it is interesting to note that, since 1982, not one author seems to have adopted this taxonomic 
proposal. despite the comments of Bucer-Innocenti et al. (1983) on the use of artificial 
hybridization results ın taxonomy. For this reason, which in our opinion reflects rather the 
“conservatism” of the taxonomic community mentioned above, than a clear “genus concept” 
alternative to that of mixogenus. we here maintain these taxa at the rank of genera. However, 
we suggest that in the future the possibility to downgrade Pleurodeles and Tylototriton to the 
rank of subgenera of a single genus Pkurodkles should be seriously considered Besides, as 
Pleurodeles seems to be the sister-taxon of the group £c/mnotriton + Tylototriton (W1ISROCK, 
et al , 2006; ZHANG et al.. 2008), this would imply also considering Echinotriton as a third. 
subgenus of Pleurodeles for mere reasons of cladistic consistency (sce Dt Bois, 20045), and the 
latter genus should perhaps include also some of the fossil genera currently recognized in the 
tribe Pret rovers (sce table 5) If Filosorriton was to be downgraded to the rank of a 
subgenus of Pleurodeles, the two subgenera here recognized in Tifeten non should be down- 
graded to the rank of supraspecies, respectively vezracowes for Tylototriton and asper rinus for 
the new subgenus defined below. Hopelully also. en the future, the Code will allow for the use 
of a rank infragenus, which would allow to have a more expanded hierarchy of genus-series 
ranks below genus and might make it easier to abandon the "genera". Zilototitton and 
Echmotruon 


St PRASPECIES, SPECIES. FXERGES AND SLBSPICH S 


We presented above the eriteria that we use to recognize taxa of rank species. In some 
situations, this leads us to elevate some former subspecies to the rank species. quite m the hne 
of the suggestions of HIGHTON (2000) 
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In a few cases, we use additional ranks around the rank species to account for rather 
detailed relationships between species and subspecies inferred from recent data 1n one case, 
we group closely related species in one subgenus as taxa of the rank supraspecıes, as defined 
above (for "aggregate of species" in the Code), whereas in two other cases we recognize taxa 
of the rank exerge (for “aggregate of subspecies” in the Code). 


These guidelines result m taxonomic changes at low levels in three groups, the stout sala- 
manders and two genera of modern European newts, the Alpine newts and the smooth newts. 


Stout salamanders 


We here elevate some former subspecies of some subgenera of the genus Salamandra to 
species level. whereas in other cases the information currently available ts too scanty to do it 
for the time being 


The North African subgenus contains at least four very different "groups of popula- 
tons” (STEINI ARTZ ct al., 2000; DONAIRI BARROSO & BOGAERTS, 2003; Escoriza et al , 2006) 
one in eastern Algeria (including the mount Edough near Bóna, onymotope of the current 
subspecies S a algira}, one in western Algeria and eastern Morocco (including the Bent 
Snassen mountains, onymotope of the current subspecies S algira speluea. and one west 
Algerian population currently referred to S. 4. aigua), one in the central Rif mountains and 
the Middle Atlas m Morocco (currently referred to S u algira), and one in the Tangitanıan 
region in extreme northern Morocco (S. algira tingirana) According to STEINFARTZ et al 
(2000), the genetic difference between the onymotopie population of algıru, and that of 
Chefehaouen in the Rif, is very high, suggesting probable specific differentiation. However, 
EsCORIZA & Comas (2007) stated that the Beni Snassen population (spelaea) 15 more closely 
related to eastern Algertan populations than to the nearby population from the central Rif 
mountains. We therefore propose to recognize three distinct spectes, Salamandra tingitana 
(new onymorph) for the Tingitanian populations, Sulamandra algua with two subspecies 
talgıra and spelaca), and a still unnamed species m the Rif and the Middle Atlas The species 
tingitana ts easily distinguished from the other two species by its very different morphology, its 
viviparous mode of reproduction and its different ethology, as shown by its special require- 
ments in captivity 


The subgenus of the Near East 1s composed of at least four different “groups of 
popwlauons” (ST INIARTZ et al, 2000), but their current assignement to the subspecies. 
already named is still smposs.ble due to the lack ot clear delim.tation of the populations and 
of msufficient molecular work Here we simply use the traditional subspee.fic taxonomy of 
three subspeues within a single species uzfraimmiacidata. but this group requires revision 


In the Alpine subgenus, on the basis of the data of Sti er AR TZ et al (2000) RIBERON et 
al (2004), Bonato & Stt sr Ariz (2005) und Veronique Helter (personal communication), we 
consider Su/amandia atia and Salamandra moue (new onymorph) as two dist.nel spectes, 
with three subspecies in the former species. In contrast with these authors. we recognize the 
subspecies prenons from Bosnia & Herzegovina, Serbia, Montenegro and Albania, because 
IUIS Isolated (rom the other populations in the non-Dinarıc Alps and shows morphological 
differences from them, being smaller and slightly different in coloration 16 v .Inerabiltts Lully 
justifies its formal taxonomic recognition. 
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Specific and intraspecific differentiation is high within the hy ponymous subgenus Sala- 
mandra as here defined Recent analyses (SrEiNFARTZ et al., 2000, GARCiA-Paris et al., 2003, 
Escortza et al , 2006, WEISROCK et al., 2006) allowed to identify several holophyletic groups 
in this group, which are here taxonomically recognized at different levels. We recognize three 
species, three exerges (aggregates of subspecies) and twelve subspecies within this taxon The 
various taxa within this complex can be arranged in three major groups. 


The first group, from southern Spain, includes, in our view, a good species, Salamandra 
t Salamandra) longirostris (new onymorph), and two subspecies of the hy ponymous species. 
The former is an ancient isolated population considered basal to other Sulumandra and close 
to the African North African salamanders, from which it 1s only separated by the Gibraltar 
strait (GARCÍA-PARÍs et al., 2003). Salumandra longirostris (new onymorph) is a species of 
medium size, with many yellow spots. It is ovoviviparous but has a short aquatic larval period, 
It is striking m showing low adaptatabılıty in captivity (personal observations, JR) The two 
subspecies «respoi and morenica still show intergradation with more northern subspecies of 
Salamandra salamandra (Garcia-Paris et al , 2003) and thus do not deserve to be recognized 
as species, We include them in an exerge crespo: of the species S. salamandra. 


The second group defined by STEINFARTZ et al (2000) and supported by the data of 
HiGaron (2000) and Garcia-Paris et al. (2003) contains two subgroups that are molecularly 
close to one another but more remote from the third subgroup with which they are in contact 
in some populations. These two subgroups are most likely remnants of an old lineage. They 
are very disjunctive geographically, one (giglo/n} being found in southern Italy, and the other 
one (alfredschmidti, bernarde_ı and fastuosa) in northern Spain and southwestern France. 
Although morphologically distinct, these taxa do not seem to be reproductively isolated from 
the subspecies of S salamandra with which they are in contact and thus do not deserve to be 
recognized as distinct species, We group these four subspecies m an exerge fastuosa of the 
species S. salamandra. 


The third and last group defined by Stein ARTZ et al, (2000) contains the remaining six 
subspecies, as well as Sulummdra ( Sulamandıa, almanzoris (new onymorph) from central 
Spain, which we here elevate to species level (see also Garcia-Paris et al , 2003; MARTINI 7- 
Sorano et al , 2005). It 15 also considered as a relict unit with a special evolutionary history 
(ESC, see above), and is currently in competition with a more modera population (heyarae) 
coming from the North Sufamamdra almanzoris (new ony morph) has a small size, with a rather 
slender habitus and very few yellow spots It is ovoviviparous with a long aquatic larval 
period, and remains very aquatic in the adult stage (Cani T, 1963) It shows low adaptability 
in captivity and 1s very different morphologically from the nearby populations of bejarae 


As a whole, Salumandra ¢ Salamandras salamandra, as here restricted, 1 a species from 
southern and central Europe, with a small to large size. and many yellow spots or yellow 
bands It 15 ovoviviparous or viviparous. It shows high adaptability in eaptivity 


Alpine newts 


The recent data of Sort&oPoULOS et al (2007) suggest the existence of three wel- 
supported ditlerent holophyletie groups in the species Zchtinosenne alpestris. which in our 
opmion should be recognized taxonomically These are a relict group (A) represented in 
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south-eastern Serbia, a western European group (B-C) and an eastern European group (D-E) 
Both these latter groups can further be divided into two groups each, respectively (B) and (C), 
and (D) and (E). The data of these authors do not suggest the recognition of several species, 
although we consider it very likely that some of the taxa discussed below will have to be raised 
to species level when more data are avatlable It is impossible at this stage to provide a 
complete infraspecific taxonomy of this species, because specics-series nomina are lacking for 
some taxa that should be recognized as subspecies. SOTIROPOL LOS et al. (2007, 2008) failed to 
describe and name the subspecies from south-eastern Serbia, from north-estern Italy and 
from Greece uncovered by their analysis We just provide here brief. guidelines for the 
taxonomy of this group. 


We think that this species should be divided in at least three exerges, possibly five. It will 
be possible to name the first exerge only when the populations of group (A) have been 
formally described and named as a new subspecies tts nomen will also provide the nomen for 
the exerge. For the time being, we suggest to recognize only two exerges for the other two 
groups, but a finer analysis may require further splitting. 


The western European group (B-C), the alpestris exerge, includes at least five groups of 
populations that deserve in our opinion the status of subspecies. An Itahan group {B) includes 
the subspecies Ichthyosaura alpestris apuana (new combination) and /chthyosama alpestris 
inexpectata (new combination) Contrary to SOTIROPOULOS ct al. (2007), we maintain the latter 
45 à valid taxon because of geographic discontinuity between this subspecies and apiana, of 
the morphological (DuBois & BRruit, 1983) and genetical (BREUIL, 1983, 1986: ANDREONt, 
1990) differences between them, and because its bearing a distinct Latin nomen provides 
support for the conservation of this very small and endangered isolate, known only from four 
populations (Dt Bors, 19984) A northern Spanish group (CL) corresponds to the subspecies 
Tohthvosaura alpestris c rent (new combination) No nomen ts clearly available for a subspecies 
that should be recognized for the populations of north-eastern Italy that came out as a 
well-supported group (C2) in the analysis of Sormopoucos et al (2007) The nomen Triton 
alpestris lacusmert Schskar & Pchanı. 1935. and its synonym Triton alpestris lacustris Seliškar 
& Pehani, 1935, created for populations of Slovenia, might however possibly apply to this 
taxon Finally, the nomen Zchrhyasaura alpestris aipostri (new combination), which has several 
Synonyms, applies to the subspecies (C3) that straddles northern and central Europe from 
France to northern Romania. 


Because of the Rule of Priority applying to “aggregates of subspecies”, the eastern 
l'utopean group (D-E) must bear the nomen of sses exerge It first includes a group (D), 
mostly from Greeve, among which several subgroups (DI) to (D4) were clearly identified 
(SorikOPoL LOS et al. 2007, 2008). but for which a single nomen, /chtinesuna alpestris 
velue henses (new combi cloin inensis. as spelt by SOTIROPOL LOS et al, 2007 219), 
is currently available. Finally, the central European group (E) includes at least two subgroups. 
Despite morphological heterogeneity and a strong tendency to neoteny, the subgroup (E1) 
from Montenegro is genetically homogeneous (BRICHT & GU tl t At MI. 1985 Sormorot 10s et 
al. 2007) and should better be recognized as a single subspecies. for which the nomen 
Foula osanra alpestris montenegema (Radovanovic, 1951) (new combination) has priority The 
other subgroup (E21, that straddles central Europe Irom Croatia to southern Romania and 
the Rodope mountains in Bulgaria and Greece is possibly still heterogeneous. At this stage we 
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propose to recognize two subspecies m this group, /chthyosaura alpestris rerseri{ Werner, 1902) 
(new combination) from the Prokosko lake m Bosnia & Herzegovina, and Ichthyosaura 
alpestris carpathica (Dely, 1959) (new combination) for the other populations, Whereas the 
latter populations had until now not been separated from the hyponymous subspecies, the 
subspecies reiser: has long been recognized as disunct from the latter, and the use of a distinct 
nomen for ıt could be used as an argument for its conservation. Unfortunately, this subspecies 
appears to be extinct, following the introduction of trouts in the lake where it lived (DuBois, 
19985). Other populations of Alpine newts can be found on the Vranica mountain where this 
lake occurs, but they do not have the wide head so characteristic of reser: (Michel Breuil, 
personal communication) and seem therefore to belong in the subspecies carpathica. 


Large European newts 


The genus Triturus, ın the current narrow acceptation of the term (for the species 
cristatus, marmoratus and their relatives) has been the matter of numerous hybridization 
studies (see a subcomplete list of references in MACGREGOR et al , 1990: 339-340} Sponta- 
neous hybridization between cristatus and marmoratus has long been known to exist in 
western France, where it results in newts of phenotypes “Blasu” and “Trouessartı", but 
without entailing a reciprocal gene flow between the two species. Gene flow appears also to be 
hampered, limited or asymmetrical in several other contact zones between taxa of this group, 
which has resulted in the recent years in the raising of several subspecies to species rank. We 
support these decisions Of particular interest and significance ts the case of the two taxa 
cristatus and carnifex, long considered as subspecies of a single species cristutiis but now 
considered distinct species, In the Geneva basin, which was inhabited by the former, the latter 
was introduced in recent times. Although in captivity these two forms hybridize without 
difficulty, in nature in this area they seldom did so. but they experienced drastic competition, 
and carnifex progressively wiped eristatus out of this basin (ARNTZIN & Torpet, 1999). This 
18 a good illustration of the mayron concept and of the fact that the existence of hybrids 
between two taxa does not necessarily mean that they are the same taxononuc species. 


European smooth newts 


In parallel with the situation m Zeus, and following largely the guidelines of HiGH1ON 
(2000), we here elevate several former subspecies of the genus Liysviriton to species level 


The situation ts rather simple in the subgenus Afemus According to MARTIN Z-SOLANO 
etal (2006). a significant geographic variation exists in L boscar, with two major bolophyletic 
groups in western and central Iberian pemnsula, a south-western and a central-northern one 
These authors as well as Mov rog & LLOREN t: (2005) and Rati at ety (2007), suggested that 
these two groups deserve recognition as separate species, and we implement this change here, 
by resurrecting the nomen Trion malt-am Boettger. 1879 Tor the south-western species. 
Lipson tion maltzani (new combination) can be dis hed from Z boscar by its smaller size 
(55-80 mm vs. 75-100 mm) and by ats dorsal coloration, which i paler than in Poscai. 
especially in females, with less distinct dark spots. 


The situation is more complex in the subgenus Lissorriton. 
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In the species Lissotriton heheticus, we here recognize the subspecies alonsor and punc- 
tillatus following Garcia-Paris et al. (2004). 


In the species Lissorriton ialus, RAGGHIANTI et al. (1980) showed the existence of a 
chromosomal polymorphism distinguishing the northern and southern populations. RAG- 
GHIANTI & WAKE (1986) found allozyme polymorphism in the species but their data did not 
support specific status for the two groups (sce also HiGHTon, 2000 228) As the chromosomal 
differentiation between the two groups appears clear, we recognize them as subspecies. The 
nomen Lissotriton stalteus ualicus (Peracca, 1898) (new onymorph) applies to the southern 
subspecies and we propose to revalidate the nomen Moige italica molisana Altobello, 1926 for 
the northern one, as Lissotriton ttalicus molisanus (new combination). According to LANZA 
(1977), the series of symphoronts of this taxon was heterogeneous, bemg composed m part of 
Lissotriton italicus and of Lissotriton meridionalts specimens. As these specimens appear to 
have been lost, final stabilization of the status of this nomen will require the designation and 
description as neophoront of a L. italicus specimen from the Campobasso region (Molise, 
Italy) 


The supraspecies vulgaris poses a difficult problem. Raxwortity (1990) recognized two 
species, Lissotriton montandoni and Lissotriton vulgaris. and reviewed the infraspecific taxon- 
omy of the latter, with seven subspecies, known to hy bridize ın nature with each other and also 
with montandom He stated that “there can be no question of raring these taxonomic units to 
species rank based on the biological species concept” (p. 491) Recently however, BABIK et al. 
(2005) produced an interesting detailed phylogcographic analysis of this group, which in our 
opinion should entail taxonomie changes They showed that the species montandon was 
cladistically nested within the ru/gurts group, rendering it paraphyleuc. Several subgroups of 
montandoni, with different mitochondrial genomes, were uncovered by this analysis. lt is likely 
that in some at least of these groups, several events of partial introgression of vulgaris 
mitochondrial genome took place in the last million years. Although important in some cases, 
the introgression of vulgars m.tochondrial alleles in montandoni does not seem to have 
significantly altered the morphology and ethology of the latter, which remains very homogen- 
cous morphologically, in behaviour and habits throughout ils range (JR, personal observa- 
tions) The two species are readily distinguished in morphology and morphometrics, allo- 
zymes, chromosomes and courtship behaviour (sce [ist of references in BABIK et al , 2005 
7488) Both species show a marked, although incomplete, behavioural sexual isolation 
(MICHAL AK et al, 1998, MiCHALAK & Ratisski, 1999) Therefore, just like m some popula 
tions of Salamandra mentioned above, montandont and vulgaris clearly behave as separate 
entities in the field and should be recognized taxonomically as distinct may rons. This is an 
example of the genetic homeostasy that characterizes mayrons, a fact that was stressed eg by 
Mayr (1975) with his concept of “cohesion of the genoty pe^ and by Ti sie TON (1989) with 
his "cohesion species concept’ To put the things shortly and schematically. tt appears that 
montandoni populations have “accepted” local and limited genetic introgressions from reigu- 
ses. as tar as these geneuc changes did not significantly alter their overall phenotype and 
biology, ie, as long as they allowed them to "remain montandoni”. 


The recognition of montandoni as a species distinct from weai makes the latter 
paraphylenc and requires ats splitting into several speces This i further justified by the 
existence of clear morphological differences between them and by the fact that gene flow 
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between them, where they mect, appears hampered and incomplete, with exchanges of 
portions of genomes which however do not obscure the recognition of the different entities 
(BaBik et al.. 2005). This taxonomic decision is similar to what has been done recently in the 
genus Triturus (see above) On the basis of the data of Basık et al. (2005). we suggest that the 
following six species should be recognized in this supraspecies: Lissotriton graecus (Wolter 
storff, 1905) (new combination), Lissotriton kosswigr (Freytag, 1955) (new combination), 
Lissotriton lantzi (Wolterstorff, 1914) (new combination), Lissotriton meridionalis (Boulenger, 
1882) (new combination). Lissotriton montandoni (Boulenger, 1880) and Lissotriton vulgaris 
(Linnaeus, 1758), We provide below taxognoses for these species. Additionally, we recognize a 
subspecies Lissoiriton vulgaris ampelensts (Fuhn, 1951) (new combination) in the species 
vulgaris (sce RAFINSKI et al., 2001, Irtime & IrriMe, 2008). One of these nomina, /antz1, was 
first published (WOLTERSTORFF, 1914) as a quadrinomen (for a taxon below the rank subspe- 
cies) and was therefore unavailable in this original publication Following a request by 
Mi RIENS & WLRMUTH (19604), this nomen was validated by the ICZN (Ritty & CHINA, 
1962), a strange decision indeed, as this nomen had already been made available by NIKOLSK v 
(1918 231), who had used it as a trinonunal (Molge vulguris luntzı) and had provided a 
diagnosis and a description. The nomen ampelensis was credited by MERTENS & WERMU TH 
(19605. 32) to Funn & Fri YrAG (1952), as a quadrinominal, but it was first used by FUHN 
(1951)asa trınommal, with a description, and 1s therefore available with this author and date, 


RAXWORTHY (1990) recognized a subspecies dalinaricus (Kolombatović, 1907) which we 
consider as a synonym of vulgaris (see KRIZMANIC ct al , 1997; BABiK et al, 2005), Several 
recent authors (e g., RAXWORTHY, 1990, BaBIK et al , 2005) recognized a subspecies schmidi- 
lerorum, which we also consider as a synonym of vidgaris (see OLGUN et al., 1999, THORN & 
RarFaiLLi, 2001: RAEFAÉLLt, 2007). Anyway. if 1t was to be recognized as a valid taxon, this 
Should be under its onginal spelling scAnudtleri (RAXWORTHY, 1988} For reasons explained 
by Du nois (20075), the spelling scfunidtleronuim is an invalid but available emendation that 
should be credited to RAxwonTHY (1990. 482) Finally, as for the nomen tonasoni Wolter- 
storff, 1908. used by Krizmanic et al. (1997) and Cirovié et al (2008) for a subspecies of 
vulgaris, this nomen 1s nomenclaturally unavailable, having been published as a quadrmomen 
and never validated by subsequent authors, and its validity 1s not supported by recent 
molecular and morphological studies (Spartak Litvinchuk, personal communication) If 
these populations from Montenegro had to be recognized as a subspecies of graecus, this 
would require the publication of a description and a nomen for them. as for the time being no 
available nomen exists for this taxon 


NLW, RESURRECTLD AND EMENDED FAXA. 
NUCI EOSPECIFS DESIGNATIONS AND NOMENCLATURAL COMMENTS 


In this work, we strictly respect the rules of the Code regarding the number ot ranks that 
can be used in zoolog.cal taxonomy Therelore. as explained above, we only use two tanks in 
the genus-series (genus and subgenus) and lour im the species-series (supraspecies, species, 
exerge and subspecies) In the family series, although the € ode allows for an undetermined 
number of ranks below family. for the purpose of our ergotaxonomy of the Sur meinen ss 


Source MNHN, Paris 


Dusois & RAFFAELLI 41 


we only need the following four ranks: subfamily (nomen ending in -11£), tribe (-rv1), subtribe 
14) and infratribe (-174). 


For several of the new subgenera that we propose to recognize here, nomına are already 
avatlable or can be made available through appropriate designation of nucleospecies. In order 
to clarify and stabilize their place in synonymies, we also designate below nucleospecies for all 
the nominal genera of S4: 1440224 for which this had not been done previously, and we 
provide a few additional nomenclatural comments. 


For each of the unnamed taxa that we first recognize here, we provide below a new nomen 
with its etymology and grammatical gender. To avoid the creation of long nomina like 
Lyctasalamandra or Paramesotriton, we use below the following simple roots for nomina 
designating some new taxa "-Zriton”, from the generic nomen Triton Laurenti, 1768 (from the 
Greek Triton, son of Poseidon and God of the sea), for genera of “newts”; and "-andra", the 
last five letters of the nomen Salamandra Laurenti, 1768 (from the Greek salamandra, 
"salamander""), for genera of “true salamanders” Other roots used in a few other cases are 
explained where appropriate. 


In the section below we only discuss the family-series and genus-series taxa that are 
created or modified (emended) here, but not those which are used here in the same sense and 
with the same content as in the recent literature, nor those of the spectes-scries, for which we 
provide no new nomen Taxa are presented below by alphabetical order of their nomina at all 
levels. We do not provide in the text below the lists of the species included in cach of the new 
or emended taxa defined below, as they appear in the complete new ergotaxonomy of the 
family Sazamanorıpae Goldfuss, 1820 which is given in table 5 


For each taxon discussed below, we provide short definitions or taxognoses, in the forms 
of an entevognosts, a diagnosis (n one of the tables 1-4) and an «diognosis (see above for 
explanations). 


The entexognoses provide phylogenetic definitions of the taxa as holophyletic groups 
including and excluding a few chosen species. 


The characters used in the diagnoses were described in. Twtrrv (1964), MtCHAM 
(19674-5, 1968), Sat THY (1967), THORN (1969). MoRESCALCHI (1975), NUSSBAUM & BRODIE 
(09810), Prcio & Rarınsaı (1985), Tite s& Larson (1995). SPARRI boom et al (2000), CHAN 
et al (2001), Friet al (2006), Wi SROCK et al (2006) and Rateat tit (2007), We also use some 
of the characters provided in the orginal descriptions of some taxa, as well as personal 
observations and those of several colleagues and friends (sce Acknelcdgentents) 


Size in the diagnoses is given as TL (total length in millimetres. from tip of snout to tip of 
tul) For the purpose of these diagnoses, we recognize four different breeding behaviours in 
the Ss usnm v ISAL rur, 1967, Tits & Larson, 1995). nuptial dance. type | amplexus or 
“caudal capture". type T amplexus or “ventral capture”, type HE amplexus or "dorsal 
zapture” Two distinct modes of nuptial dance can also be distinguished. à "simple" one in 

Much the male and female follow cach other. and an “elaborated” one, in which the male 
seculos caudal movements. Three kinds of reproduction modes exist in the genus Suleman- 
fie, which, according to the terminology of Di Bors (200441 are here designated as follows 
nt uparim feciilieonophi. for embryos developing within the eggs kept in the female genital 
Tract, feeding on the vitellme reserves ot the eggs. upari aidelphotroph for embryos that 
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develop within the female genital tract. feeding on their brothers and sisters; and va zparity 
matrotroph for embryos that develop within the female genital tract, feeding on secretions of 
the latter. Another, rather unusual, character, that we use in taxognoses, 1s the adaptability of 
the species to terrarium, for which, based on the personal experiences of one of us (JR) and 
of several other breeders (personal communications), we recognize two categories’ Argh 
adaptability m terrarium (HAT), for species that can be kept for several years in captivity 
under various conditions of temperature, humidity and food offer, in terrarıa where they can 
develop complete breeding behaviour and give birth to offspring, sometimes repeatedly, and 
low adaptability m terrarnim (LAT), for species that do not easily reproduce in captivity 
and are reluctant to variability for conditions of temperature, humidity, food offer and 
general husbandry; in the last case, animals must be kept under strict conditions of captivity 
which have to be determmed on a permanent basis. This criterion expresses in a synthetic way 
several ethological, physiological and more gencrally biological characteristics and limita- 
tions of the organisms (requirements and constraints regarding temperature, humidity, space, 
shelter, etc ), that have not been analysed in detail yet although this would certainly be 
possible. 


Beside entexognoses and diagnoses, we provide short idiognoses for most of the taxa, 
which give a few major characters m a non-comparative way. All these idiognoses follow the 
same plan (1) Size (range or maximum known for each taxon) (2) Morphology (3) Colora- 
tion. (4) Sex dimorphism. (5) Behaviour. (6) Adaptability in terrarium. (7) Distribution. (8) 
Miscellanea 


The higher nomenclature of the Uronria used below is that of Du pots (20050) If a 
class-series taxon, eg of rank phalanx (sec Dusors, 2006) is to be recognized for the group 
including the families Aweysrowarinar and Sar eviavbgipar, ıts valid nomen is Mi rastia 
Merrem, 1820, a senior synonym of Trerıosrancıma Frost et al , 2006 (see DUROIS & ONI ER, 
2009). 


Classis Auria De Blainville, 1816 
Subclassis Nrowatract Sarasin & Sarasin, 1890 
Superordo BaïkacHia Brongniart, 1800 
Ordo UrovtLa Dumeril. 1806 
Phalanx Mutaniuia Merrem, 1820 
Family S«z4MaNDRIDAE Goldfuss, 1820 


Subfamilia Pret roprzinae Tschudi, 1838 


Nucleogenus. — Pleurodeles Michahelles, 1830: 195, by implicit etymological designation 


Entexognosis The most inclusive holophy leuc taxon meluding the species PÁeurodeh s nalit 
(Michahelles, 1830) and excluding the species Safunendra salumandia (Linnaeus. 1758) and 
Salamandrina perspieillata (Savi, 1821). 


Diagnosis. — See table | 
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Tabe 1, — Diagnostic comparisons among five groups composed of three parordınate taxa as recognized here. 


‘Superordinate taxon Familia SALAMANDRIDAE Goldfuss, 1820 
Parordinate taxa | Subfamilia Pac aonecna | Subfamilia SaLasiannaivar | Subfamilia SALAVANAUAINAE 
Tschudi, 1838 Gosdfuss, 1820 Fitzinger, 1843 
Frontosquamosal arch Present Absent Present 
Premaxihary bones Pawed or fused Parcd Pared 
[red chromosome number Aon 24 2 
Dorsal lordose Present Absent Present 
Breeding behaviour Naptial dance (simple or Type U amplexus. Nuptial dance (simple) 
elaborated), or type T, ILor Uf 
amplexus 
SubnbusMOrGNA Gray 8S 
Infratribus CrvoPrri mew — Enfratribus Et pRocrirs may [nfratribus Morsirra Gray, 1850 
Hoxlikez wath Dattened dorsa Very flatened Not attened (except ın Cotton), 
suriace arrow, sumetmes BOX ac 
Frontosquamosal arch Complete Nearly absent Absent, ncompiete or compete. 
Lungs Present Absent or very reduced Presem 
Vontrat coloration Amvays red or reddish Never red or reddish Never fully red 
Breeding behaviour Nuptal dance (elaborated) "Type I amplexus | Type I amplexus or nuptias dane 
(elaborated: 
Adapa Sen ierrar am HAT or LAT LAT HAL 
Superordimite taxon ‘Subgenus Lissorriton (Lissotriton; Bell, 1839 = 
Purordunate taxa. Supraspecies helvencus Supraspecies uaficur. Supraspecies vulgaris 
(Razoumowsky, 1789) tPeracca, 1898) OUT 
Sue TI 65.92 mm i TL 55 A0 mm TL 70 111 mm 
Dorsal crest in breeding make Present | Absent Present 
Pam on toes in beding Present | Absent Present 
male 
Tal finan brecdıng mue. Present Present Present or absent 
Spots on venter of mue ‘Absent Present Present ar absent 
Horizontal black line. Present Absent Present 
through ev. 
Sp crie mae a bua Well developed teouated Well develop 
w 
As guotiluy ri grrr wat [EN HAT STAT 
‘Superordinate taxon Subgenus Salamandra (Salamandra; Laurenti, $768 
Parordmute taxa | Species Salamandra almauzon Species Salamandra longirostris [Species Salamandra salamandra! 
E Muller & Helimich, (935 Joger & Stemfartz, 1994 — iLinnacus, 1738) 
Y^ TL upto 130 mm TL up io ME mm TL TIO 230 mm 
Habits Sia Sender v sona 
thead Medium auher wide St ae krpe arnat to wide 
Smund Punto Very pool Rounced 10 puanteu 
Yeslow spots or bands Ven few spots Many large spots Sots or bands 
Reg tor orange} laur ment Abm Pres 
Reproduction mode von v pars eb ato Oxovivparny leathorooh |  Ovevivepanty locithotroph ar 
animun y alphoiroph 
Darst on of five arval Long Shoa vor o long, or absent 
development 
Alt eal disteiviton lun Modum Low to high 
Ad, ptabil ty im terrarium LAT LAT LAT IO HAI 
Superordinate tuxon - 222... Species Salamandra salamandra A minacus, 17861 
Parordinate taxa. Exerge crespar Exerge fastuosa vere salamandra 
Malkmus. 1983 Schreibur, 1912 tLinpacus, 1788) 
TE upto «mm T TI. 110 1 mm Th 200280 mm 
I Stender 1 Sut 
sms i Narrow 1 Wake 
Spots ur Ines Spots | Lines 1 mes or spoe 
Yellow colour Arten i Lvenne I Karry extensive 
Red cour : I Rare Kars 
rare à kar Nene ka 
Re de run Vapor avelpmaroph tevoner] Ov rapant Secabotrept 
marry Kccuhetronh sa tr fon 
Aa Pase LAT HAT ES 
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Tribus Motor Gray, 1950 


Nueleogenus. - Moige Merrem, 1820. 166, by original specific monophory. 


Entexognosis, The most inclusive holophyletic taxon including the species Pleurodeles walt! 
(Michahelles, 1830) and excluding the species Triturus cristatus (Laurenti, 1768). 


Diagnosis. — See table 2. 


Subtribus Mozema Gray, 1950 


Nucleogenus. Molge Merrem, 1820. 166, by ımphcıt etymological designation. 


Entexognosis The most inclusive holophyletic taxon including the species Triturus cristatus 
(Laurenti, 1768) and excluding the species Taricha torosa (Rathke, 1833) 

Diagnosis. — See table 2. 

Idiognosis. - (1) TL 55-250 mm. (2) Habitus slender to stout. (3) Dorsal and ventral 
colorations usually very contrasted. (4) Sex dimorphism strong. Dorsal crest present or 
absent. (5) Breeding habitat lentıc or loue Type I amplexus or nuptial dance (elaborated) (6) 
HAT or LAT, (7) Palearctic. 


Infratribus Crxorrra nov, 


Nucleogenus. Cynops Tschudi, 1838. 59, by present designation 


Entexognosis The most inclusive holophyletic taxon including the species Ci sop» purrho- 
gaster (Bote, 1826) and excluding the species Euproctus platycephalus (Gravenhorst, 1829) and 
Triturus cristatus (Laurenti, 1768) 


Diagnosis. — See table 1. 


Tdiognosis (l) TL 70-250 mm. (2) Hab.tus usually stout. Head boxlike Trunk usually 
quadrangular Skin smooth to very granular (3) Dorsal coloration usually dull, Ventral 
coloration bright, with red, reddish or orange spots. (4) Sex dimorphism strong (5) Mainly 
aquatic, in lentic or lotic habitat. Nupual dance (elaborated). (6) HAT or LAT. (7) Eastern 
Palearctic and northern Oriental regions. (8) Distal tarsal 4 and 5 fused. 


Genus Cynops Tschudi, 1838 


Nucleospecies — Sulumandra. suberstata Temminck and Schlegel. 1838. 117 (neonym for 
Molge prrrhogaster Boie, 1826: 215), by onginal specific monophory 

Etymology From the Greek Aunos. genitive of Avon (“dog”) and opus (aspect, appear- 
ance"). This nomen clearly refers to the fact that the head of males of Cynops pirrho 
gaster, the species used for the description of the genus, looks like a dog's head. because 
of its very sharp canthus rostralis and of the presence of an excrenence at the rear of 
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the head. These two characters however are absent in enswaudu, the other species of this 
genus. 

Grammatical gender. — Masculine. 

Entexognosis. The most inclusive holophyletic taxon including the species Cynops pyrrho- 
guster (Boie, 1826) and excluding the species Hypselotriton wolterstorffi (Boulenger, 1905), 
Pachytriton. brevipes (Sauvage, 1877), Laotriton luoensis (Stuart & Papenfuss, 2002) (new 
combination) and Paramesotriton deloustah (Bourret, 1934). 

Diagnosis. — See table 3. 

Idiognosis. (1) Medium (TL 120-150 mm) (2) Habitus stout Trunk quadrangular Skin 
very granular, (3) Dorsal coloration usually dull Ventral coloration very bright, with red, 
reddish or orange spots. (4) Sex dimorphism strong, male smaller than female (5) Mainly 
aquatic, in lentic habitat. (6) HAT (7) Japan (8) Nasals broadly in contact, sharp vertebral 
ridge. 


Genus Hypselotriton Wolterstorff, 1934 


Nucleospecies. Molge wolterstorffi Boulenger, 1905 277, by onginal designation 


Etymology. From the Greek Aupselos ("high") and the generic nomen Triton Laurenti, 
1768, 

Grammatical gender. — Masculine. 

Entexognosis The most inclusive holophyletic taxon including the species Hypselotriton 
uolterstorffi (Boulenger, 1905) and excluding the species Cynops pyrrhogaster (Boie, 1826), 
Pachytiiton brevipes (Sauvage, 1877), Laotruon laoensis (Stuart & Papenfuss, 2002) and 
Paramesotriton deloustali (Bourret, 1934). 

Diagnosis. - See table 3 

Idiognosis. (1) TL 70-160 mm. (2) Habitus stout. Trunk almost quadrangular. Skin smooth 
or shghtly granular (3) Dorsal coloration dull Ventral coloration very bright, with red, 
reddish or orange spots. (4) Sex dimorphism strong, male very small (5) Mainly aquatic, ın 
lentic habitat (6) HAT or LAT (7) China 18) Nasals separated or in slight contact, weak 
vertebral ridge. 


Subgenus Hypselotriton Wolterstorff, 1934 


Nucleospecies, etymology and grammatical gender See above under genus Mi pselon ion 


Fntexognosis. The most inclusive hotophyletic taxon melding the species Hi psetoti ston 
volterstoi ffi (Boulenger, 1905) and excluding the species Hi psefoiriun grantlosus (Chang. 
1933) 

Diagnosis, - See table 2 


ldiognosis. (l) TL 70-160 mm 42) Habitus stout. Trunk almost quadrangular Parotords 
Weakly developed Skin smooth 13} Dorsal coloration mostly dull. Ventral coloration very 
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Tahle 2 Diagnostic comparisons among th teen groups compe sed of two parordinate taxa as recognized here 


‘Superordinate taxon. ‘Subfamilia PLEURODELINAE Tschudi, 1838 
Parordınate taxa. ‘Tribus Morgana Gray, 1850 [Tribus Pere roveri Tschudı, 1838 
Premaxillary bones Fused Î Pared 
Skin Smooth or slightly granular | Very granaar. 
Breeding behaviour Type 1 or type lil ampıexus, or nuptral dance | Nuptial dance (simple) or type I amp exus 
M d 
Superordinate taxon Tribus MoLGuvr Gray, 1850 
Parordinate taxa Subtribus MoLGINA Gray, 1850 [ Subtribus TARICHINA nov. 3 
Dip.ou chromosome number E] Í 2 
Dorsal crest in breeding male Present or absent | Absent 
Breeding behaviour Nuptial dance (elaborated) or type I amplexus | Type I amprexus 
Adaptabil ty ir terrarium, HAT or LAT HAT 
Superordinate taxon Genus Hypselotruon Wolterstorff, 1934 
Parordinate taxa Subgenus Hvpselotruon Wolterstortf, 1934 | Subgenus Pingia Chang, 1935 
Fronta process ol prem.xitary Long T Short 
Parotoid gands Weakly developed Weli devesoped 
‘Tubercules on external side Present Absent 
of tands and feer 
Skin | Very s ghdy granular, nearly smooth — | Snghty to very grantar 
Adaptabilty m terranum LAT | HAT or unknown 
A tudinal distribution High alttude (1800-2600 ml Low altitucc (0: 1000 mi 
Superordinate taxon Genus Paramesotrion Chang, 1938 
| Parordiate taxa _ _ Subgenus Aflomesotrrton Freytag, 1983 | — Subgenus Parantesotnton Chang, 1936 
Habitus Slender Robust 
Skull Long and narrow Short and broad 
Frontosquamosal Incomplete Complete 
Epibranchals ‘Moderately stout and bony Very stout und bony 
Dorsal coloration Cear Dark 
Manat Men ayina own water Sohn at ell D sung water 
Superordinate taxon — mai _ Genus Lessotnton Bell, 1839 
Parordınate taxa Subgenus issotriion Bell, 1839 Subgenus Meany moy 
Frontosquamosa arch Weak, sometimes entirely Ingamentary — | Very strong 
Pomale cloaca Sioghily turgesc ent bul nol prominent | Cone-shaped, very prom nent 
Whip and wave during Present (reduced an L. rraliras) | Absent 
male nuptial dance U 
Habitat Manily terrestrial, aquatic only during breeding Very aquatic 
Aug à y ra terrarum HAT LAT 
Superordinate taxon Genus Veurergus Cope. 1862 
Parordi Subgenus Havers nov. Subgenus Veurergus Cope, 1802 
‘Ventral coloraison T Dark. with mecian tong tuumal orange Es] Brght 
Colour an siue at s S Iver-blue Not silver-h ue 
sf breed ny ma c 
Superordinate taxon Genus Triturus Rafinesque, 1818 
| Parordinure taxa | Subgenus Pyromcra Gray, 1858 |... Subgenus Frirurs Rafinesque, 1815 
Dorsal coloration I Green I Black 
Ventral coiocatton Back and white | Yellow or arange with black spots 
Dorval crest of breeding male | Undosting I Denticulated 
Hibuat | High terrestrial I Rather aqua 
Adaplábiliy m terran LAT HAT 
Superorumate taxon Genus Notophthalmus Rafinesque, 1820 
Parordimate taxa Subgenus Noruphihaimus Rafinesque, 1820 | Subgenus Hafums nov. 
Spats on dorum and venier [| E | Large 
Male secundary sex charter | — Transverse black homy riages on thighs No Iranwerve black normy ndges on thighs 
Viistage Present Absent 
Notons Preset Absent 
Hakan Ven age Maule eese 
goth pns d giri do een 
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Superordinate taxon Genus Tarıcha Gi 
Parordınate taxa Subgenus Faricha Gray, 1850 Subgenus Twrtya nov. 
dris Yellow or part.a..y yellow Back 
‘Ventral coiorat.on Yellow to orange | Red 
Egg depos.tion Smg;y or in clamps of 7-39 eges. | Camps of 6-16 eggs 
Hamat Stan, ng or mi d y fh wing water Fiwing water 


Superardinate taxon 


Genus Tylototriton Anderson. 1871 


Parordinate taxa 


‘Subgenus Tylototriom Anderson, 1871 


i Subgenus Yaotruon nov. 


Sue 


Dorsal coloration 
Deposition site of eggs 
Habitat. 
Adaptab sty in terrarum 


Superordinate taxon 


"IL up to 230 mm 
Back with colored spots 
In water 
Parual.y aquatic 
HAT 


TL 120-160 mm 
Mainly brack 
On land or in contact with water 
Teresina. 
LAT 


‘Subfamilia SA AMANDKRINAE Goldfuss, 1820 


Parardmate ea "Tribus CHIOGLOSSIM nov. Tribus Saramanorıvı Goldfuss, 1820 
Sue TL 150 200 mm TL 110.324 mm 
Habitus Slender Stout 
Premaxillanes Pared with short posterior prolongations Pa red with long posterior prowngations 
Nasals Lange ın contact with each other Small, séparateu from each other 
Reproduction mode Ovipanty Ovavıvıpanty or viv parity 
Mode of Lie Manly aquanc | Terresimal 
Adaptability ic terram VAT HAT 
Superordinate taxon -—' ‘Subgenus Alguandra nov. dex, 
Parordinate taxa Species Salamandra algira Bedrvago, 1883 | Species Salamandra tingitana Donaire 
Ea = = = —}— Barroso & Bogaerts, 2003 
Sue TLupto 230 mm TL up to 210 mm 
Habitus. Slender Stour 
Giands on dorsum of breecing male Absent Present 
Yellow spots Small spots, often regu ar Very small spois, irregular, sometimes absent 
Red colour Present | Absen. 
Reproduct.on mode Ovovivipunty lecihotroph | Viviparity adelphotroph 
Adaptabilty ir errar arr LAT i HAL 
‘Superordinate taxon ‘Subgenus Alpandra nov. 
Parordinate taxa Species Salamandra atra Laurenti. 1768 _ | Species Salamandra aurorae Trevisan, 1982 
Head Narrow Moderately narrow 
Dorsal coloration, Black, sometimes very few yellow spots Black yellow bands 
Distribution range Lange | Narrow 
Adaptabil ty ın terrarium LAT, i HAT. 


bright, red (4) Sex dimorphism strong, male very small. (5) Fully aquatic, in lentic habitat. 
(6) LAT, with a narrow gradient of temperature (12-25*C). (7) Western China (8) Tubercules 
on the external side of hands and feet. 


Subgenus Pingia Chang, 1935 


Nucleospecies. Puch tiron gramidosies Chang, 1933. 320. by original specific monophory 


Ftymology From the patronym of Prof. Clih Ping (1886-1965), then director of the 


biological laboratory of Nankin (CHANG, 1936. 3, 103). 
Grammatical gender. Feminine 


Entexognosis — The most inclusive holophyleuc taxon including the species Hypselotrion 
granulosus (Chang. 1933} and excluding the species Mipscfotriton wolterstorfft (Boulenger, 
1905), 
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Superordinate taxon 


Dagnosti, comparisons among a group composed of five parordinate taxa as recognized here 


Genus | Genus Genus Genus 
Parordmate taxa | Cynops Tschudı, | Hypseloritan Laotrit Pachvirion Paramesatriton 
1838 Wolterstorft, 1934 nev. Baulenger, 1878 | Chang, 1935 
Sue THO Sümm | TLN emm | TEINS mm | TL 160 20m | TL 10-200 mm 
Saul Long ad tun. Fun ane at | Long wdearcia|  Waccanzfla | Tongordw d. 
Number of vertebrae 13 13 ji 12 Qa | — dni 
Parotonds | Ven premier | Shghlyprumment Ver pommes Prom vent Promment 
Tongue pad Tong Lors Reduced. w tout Reduced Tang 
{ree posterior marem 
Ski Ven gravaar | Smwminiosery | Very grrr Smooth Usual y very 
without. |. granular without wath granular wuh 
= distinct wants distinct warts distinct warts 1 distinct warts 
‘Vortvbrat nde Eminem | | A mot absen __ Promment Amen 3 Prominent 
Lateral ripe ‘Absent Absent Prevent Ament Present 
Donal e seston Usually salt Dull Brg. Dill Du 
Adaptability m terrarium HAT HAT or LAT LAT LAT LAT 


Diagnosis. — See table 2. 


Idiognosis. (1) TL 70-100 mm. (2) Habitus stout. Trunk almost quadrangular Parotoids well 
developed Skin slightly to very granular. (3) Dorsal coloration dull. Ventral coloration very 
bright, red. (4) Sex dimorphism strong, male small (5) Mainly aquatic, m lentic habitat 
(6) HAT, with tolerance of a large gradient of temperature (5-25°C); adaptability m captivity 
of H) pselotriton granulosus unknown (7) Eastern China. (8) No tubercules on the external 
side of hands and feet. 


Genus Laotriton nov 


Nueleospecies — Paramevotriton lavensis Stuart & Papenfuss, 2002. 145, by present designa- 
tion. 
Etymology From the Laotan Laos (name of the country) and the generic nomen Triton 


Laurenti, 1768 

Grammatical gender. — Masculine. 

Entexognosis The most inclusive holophyletic taxon including the species Laotriton laoensis 
{Stuart & Papenfuss. 2002) and excluding the species Cynops pyrrhogaster (Bowe, 1826). 
Hypsclot non wolterstorffi (Boulenger, 1905), Pachvtriton brevipes (Sauvage, 1876) and Pard- 
mesotriton deloustali (Bourret, 1934), 


Diagnosis. — See table 3. 


Idiognosis (1) TL 180-250 mm. (2) Habitus very stout Snout truncated, head large and 
very flat, Tail of female long Skin warty, with many tubercules on upper side of trunk 
(3) Dorsal and ventral coloration bright. (4) Sex dimorphism moderate (5) Completely 
aquatic, m lote habitat (6) LAT. with tolerance of a narrow gradient of temperature 
(16-25°C), (7) Laos 
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Genus Paramesotriton Chang, 1935 


Nucleospecies. — Mesotriton deloustah Bourret, 1934. 83, by orignal specific monophory 
under Mesotriton Bourret, 1934 83 (nec Mesotriton Bolkay, 1927: 64). 


Etymology From the Greek para (^near, beside"), mesos (“in the middle of") and the 
generic nomen Triton Laurenti, 1768 


Grammatical gender, — Masculine. 

Entexognosis The most inclusive holophyletic taxon including the species Paramesotriton 
deloustali (Bourret, 1934) and excluding the speces Cynops py rrhoguster (Bose, 1826), Hyp- 
selotriton wolterstorffi (Boulenger, 1905), Laotriton laoensıs (Stuart & Papenfuss, 2002) and 
Pachytriton brevipes (Sauvage, 1876) 

Diagnosis, — See table 3. 


Idiognosis — (1) TL 130-200 mm. (2) Habitus slender to very stout Snout truncated, head 
narrow to large, Tail of female medium. Skin smooth to warty. (3) Dorsal coloration usually 
dull, ventral coloration bright. (4) Sex dimorphism usually moderate. (5) Usually aquatic, in 
lotic habitat (6) LAT, with tolerance of a rather large gradient of temperature (10-25°C). (7) 
China, Vietnam, 


Subgenus Allomesotriton Freytag, 1983 


Nucleospecies  Zriurordes caudopunctatis Liu & Hu m HU. Dsao & Liv, 1973, 151, by 
origmal designation. 


Etymology. From the Greek alos (different, strange"), mesos (im the middle of”) and the 
generic nomen Triton Laurenti, 1768. 
Grammatical gender. - Masculine. 


Entexognosis The most inclusive holophyleuc taxon including the species Paiamesotrion 
catedopunc tatus (Liu & Hu mn Hv, Diao & Lit. 1973) and excluding the species Paramesotriton 
deloustali (Bourret, 1934). 


Diagnosis — See table 2. 


Idiognosis - (1) TL 150 mm (2) Hab.tus slender. Snout truncated, head narrow Skin nearly 
smooth (3) Dorsal coloration hght brown. ventral coloration bright. (4) Sex dimorphism 
ather strong (5) Fully aquatic, in lotis habitat (61 LAT, with tolerance of a narrow gradient 
of temperature (10-20°C} (7) Southern China. 


Subgenus Paramesotriton Chang, 1935 


Nucleospecies, ety mology and grammatical gender See above under genus Parameserriten 


Intexognosis The most inclusise holophyletie taxon including the species Paramesotriton 
leleastulit Bourret, 1934) and excluding the species Paranesotr pon catulopun canes (Liu & Hu 
m Ho. Diao & Liv, 1973) 
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Diagnosis. - See table 2. 


Idiognosis (1) TL 130-200 mm. (2) Habitus very stout. Snout truncated, head large Skin 
warty, with many tubercules on upper side of trunk (3) Dorsal coloration dull, ventral 
coloration bright. (4) Sex dimorphism moderate. (5) Usually aquatic, m lotic habitat (6) LAT, 
with tolerance of a rather large gradient of temperature (10-25°C) (7) China, Vietnam. 


Infratribus Evrrocrrrs nov 


Nucleogenus Euproctus Gene, 1839 281, by present designation 


Entexognosis. - The most inclusive holophyletic taxon including the species Euproctus plary- 
cephalus (Gravenhorst, 1829) and excluding the species Cynops prrifiogaster (Bore, 1826) and 
Triturus cristatus (Laurenti, 1768). 


Diagnosis, — See table 1. 


Idiognosis. (1) TL 130-140 mm (2) Habitus slender Head and trunk flattened. Skin smooth 
(3) Dorsal coloration usually dull Ventral coloration never red or orange (4) Sex dimorphism 
moderate, spur on the male hind limbs. (5) Mainly aquatic. in lotic habitat Type I amplexus. 
Parental care m one of two species. (6) LAT. with tolerance of a narrow gradient of 
temperature (5-15°C). (7) Western Palearctic (Corsica, Sardinia) 


Infratribus Mozerra Gray, 1950 


Nueleogenus. Moige Merrem, 1820 166. by implicit etymological designation 


Entexagnosis The most inclusive holophyleuc taxon including the species Zr iuris cratis 
(Laurent, 1768) and excluding the species Cinop pirrhogavter (Bore, 1826) and Euproctus 
platycephalus (Gravenhorst, 1829). 


Diagnosis. - See table 1. 


Idiognosis. (1) TL 55 180 mm (2) Habitus usually stout Head usually long and slender. 
Trunk rounded or shightly flattened Skin smooth or saghtly granular (3) Dorsal and ventral 
coloration usually bright Ventral Coloration rarely red or orange (4) Sex dimorphism strong, 
(5) Aquatic during breeding period, m lente or louc habitat No amplexus, except in 
Culotriton, (6) Usually HAT. (7) Western Palearctic. 


Genus Ichthyosaura Sonnm & Latreille, 1801 


Nucleospeci 


s. — Proteus tritonnes Laurent, 1768: 37, by original specific monophory 


Comment As rightly pointed out by $Senwiortir (2004 2), and acanowledged by Seri- 
BROICR & CROCHI (2007), Liset rt (2008) and Borr et al 42008). the nomen Ahri ostua 
Sonn & Latreille, 1801 ty the first available one for the genus including the nominal species 
Tiiron alpcstiis Laurenti. 1768, and n has priority over We sefrite Bolkay. 1927 (nucleospe- 
cles. Triton alpcsiris Laurent. 1768 by subsequent designation of THGRN, 1969 191) The 
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synonymy between the nominal species Proteus tritonus Laurenti, 1768 and Triton ulpestris 
Laurenti, 1768 1s beyond doubt, not only because the description and figure of the former 
fully fits a larva of newt, not of salamander, but also because both are based on specimens 
from the same onymotope, a small lake north-east of the top of the mount Otscher (1893 m) 
in Niederösterreich (Lower Austria) A larva of aipestris from this locality should be desig 
nated as neoty pe for the specific nomen éritonis to stabilize definitively the status of the latter. 
Another newt spectes could possibly occur in this locality, Lissotriton vulgaris, but this would 
have to be demonstrated by new field data No specimen of newt from this mountain 1s to be 
found in the national collections of the Naturhistorisches Museum Wien (Heinz Grillitsch, 
personal communication). If a larva of vulgaris was designated as neotype of rritonius. 
Ichthvosaura would have to replace Lissoirttun as the valid nomen for the genus of smooth 
newts. 


The nomen Ichthvosuura should be credited to SONNINI & LatreLLL (1801), not to 
“Latreille #7 SONNINI & LATRFIELE (18015)". In the introduction of the first volume of this 
4-solume work, Sonnint & LATREILLE (18014) stated that Latreille had written the parts 
dealing with the tortoises. lizards, frogs, toads, tree-frogs and snakes, whereas Sonnim had 
written the part dealing with the salamanders and the introduction. But they did not state who 
had written the part enutled “Eclaireissemens [sic] et additions" that appeared in pages 239- 
313 of the fourth volume, where the new generic nomen /chthyosaura was proposed (p. 310). so 
this part, and the new nomen, must simply be credited to SONNINI & LATRILLI (18014) 


Another synonym of Jc osauraand Mesotriton overlooked by all authors until now ts 
Hemitriton Dugès, 1852 255. ASW’ states that the nucleospecies of this nomen has never been 
designated, but nevertheless places ıt in the synonymy of Luproctus Gene, 1839, which is both 
vontradhetory and twice erroneous. Ducis (1852) included six nominal species m his new 
venus Henatriton. Triton alpestris Laurent, 1768 from the Alps, Henutriton asper Dugès, 1852 
‚rom the Py rences and five other nominal species from the latter mountains which he finally 
tumpelf considered (Dt ois, 1552 267) as synonyms of the latter By placing this nominal 
venus m the synonymy of Luproc tits, ASW seems to imply that the genus was meant for the 
Pyrenean species, but then, i£ 1t was the case, the nomen should be placed in the synonymy of 
Calotruon Gray, 1858, not of Luproctus But this & also wrong for ignoring a subsequent 
nucleospecies designation for this genus. Twenty years after the orginal description, Faro 

1872 516) clearly designated Triton alpestris as the "type" of this taxon (which he treated as 
a subgenus of Triton) (valid nucleospecies designation). and expressed doubts (F ario 1872 
5401 bo. the placement of the Pyrencan species in this genus. The nomen Hewitriton Duges, 
1852 is therefore a junior synonym of /cheinenseara Sonn & Latreille, 1801 (new synonym) 
lt is preoccupied in zoology by Zemmmeen Van der Hoeven, 1833 305, a nomen that ASH” 
qualifies as "sihytittre name for Hypochthon. Versen. Menobranchus Harlan and Siredon 
Hagler” and places in the s nonymies ot Protes Laurenti 1768. Nectaris Rafinesque, 1819 
and dmi stoma Tschudi, 1838 This is nomenelaturally impossible because, as stated above, a 
given nomen cannot be neonym for several distinet nomina. and cannot appear tn several 
synonymies In fact, Vs BER Horis (1833 305) proposed his nomen Aeneon for à nen 
gemo including three distinct subgenera. lor which he used the nomine H/:poc thon Merrem 
1820 (ith wo nominal spectes): Menchranches Harlan, 182 (with one nominal species) and 
Yeadon Wagler 1830 (with one nominal species} We hereby designate the nominal species 
Proteus angıumm Laurent. 1768 37 as nucieospeeses of. Henutiiton Van der Hoeven. 1833 
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(new nucleospecies designation), which will therefore now have to stand 1n the synonymy of 
Proteus Laurenti, 1768 as an objective synonym {new synonym). 


Genus Lissotriton Bell, 1839 
Subgenus Lissotriton Bell, 1839 


Nucleospecies. - Salamandra punctata Latreille, 1800, by subsequent designation of Firzin- 
GER, 1843: 34 

Etymology. - From the Greek /issos (“smooth”) and the generic nomen Triton Laurenti, 1768 
Grammatical gender. — Masculine 

Entexognosis The most inclusive holophyletic taxon including the species Lissotriton 
vulgaris (Linnaeus, 1758) and excluding the spectes Lissotriton boscai (Lataste m BLANCHARD, 
1879). 

Diagnosis. See table 2. See also table I for the diagnostic comparisons of the supra 
species helvencus, ttalicus and vulgaris, and table 4 for those of the six species of the latter 
supraspecies. 

Idiognosis — (1) TL 55-120 mm. (2) Habitus stout Head elongated (3) Ventral colora- 
tion variable, often with big black spots. Horizontal black hne through eye usually present. 
(4) Sex dimorphism strong Male usually much smaller than female, usually with crest 
on back. Female cloaca not conte (5) Mostly terrestrial, breeding in lentic habitat, Whip 
and wave during nuptial dance of male, sometimes attenuated. (6) HAT. (7) Europe to 
Siberia. 


Subgenus Meinus nov. 


Nucleospecies — Pelonectcs boscat Lataste in BLANCHARD, 1879, ?76, by present designation 


Etymology Unknown Nomen borrowed from Ratinesott (1815 78) who published it as a 
gymnonym, We have no clue on the meamng intended by its author for this nomen, except that 
it bears some resemblance to the Latin term minus, meaning “less”, 


Grammatical gender. — Masculine. 


Entexognosis The most inclusive holophyletie taxon including the species Lison tton hoscar 
(Lataste m Bl ANCHARD, 1879) and excluding the species £issorriton velgaris(lamnaeus, 1758) 


Diagnosis — See table 2, 


Idiognosis (13 TL 70 100 mm (2) Habitus stout Head elongated. (3) Ventral coloration 
reddish-orange with black spots Horizontal black line through eye absent (4) Sex dimor- 
phism strong. Male much smaller than female, without crest on the back Female cloaca 
conte (5) Very aquatic, in kentie habitat No whip and wave during nupual dance of male 
(6) LAT. (7) Western Iberian Peninsula. 


Comments The case of the gymnonym “Meme” Rafinesque, 1815 was briefly presented 
above This nomen has never been "validated" since its creation. and is still unpreoccupied in 
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zoological nomenclature As we need a nomen for the subgenus of Lissotriton including the 
species Lissotriton boscut (see above), and as this nomen has always been associated with the 
concept of Triturus in its wide traditional acception. we decided to "validate" it for this 
subgenus, rather than coming a brand new nomen. In order to link both nomina “Memis” 
Rafinesque, 1815 and Memus nov. by an objective synonymy, we also hereby designate 
Pelonectes boscar Lataste it BLANCHARD, 1879 276 as the nucleospecies of " Meinus" Rafi- 
nesque, 1815 (new nucleospecies designation). This nomen will therefore now have to stand in 
the synonymy of Meinus nov. (new synonym). 


Several erroneous facts have been repeatedly copied ın the literature regarding the 
aucleospecies of this subgenus. ASW mentions a nominal genus “Pelonectes Lataste in 
Tourneville, 1879”, with the nucleospecies 7 Pcloiectes boscar Lataste in Tourneville, 1879", If 
this was correct, this nomen “Pelonectes Lataste m Tourneville, 1879" would be a senior 
synonym of Meus nov, although invalid for being a junior homonym of Pelonectes 
Fitzinger, 1843 and Pelonectes Gistel, 1848. 


MERTI NS & WERMUTH (19605. 25), THORN (1969. 248). Frost (1985 614), Montort & 
HERRERO (2004: 233) and Garcia-Paris et al (2004: 593) also recognized a nominal species 
Pelonectes hoscat Lataste in Tourneville, 1879", but this is erroneous, for two distinct reasons 
First, if the original deseription was indeed that published by TOURNEY ILLE (1879), the author 
vf the nomen would be “ Tourneville”, or “Lataste & Tourneville", because this paper clearly 
states that, whereas the original diagnosis that it reproduces had been written by Lataste, the 
complete description was written by Tourneville, at the request of Lataste himself (TOURNE- 
VILLE, 1879: 69) However, this pomt is largely irrelevant, because the original description of 
tne taxon had appeared earlier (BLANCHARD, 1879), in a work mentioned by TOURNr VILLE 
1879: 71, footnote). This description appeared in the report of a meeting of the Sociéte 
zoologique de France which makes it quite clear that both the new nomen and the Latin 
diagnosis of the new species were written, not by the secretary of the meeting. Raphael 
Blanchard, but by the author of the oral communication, Fernand Lataste The latter 
one ıs therefore the author of the new nomen Pelonectes boscai, according to Art 50 2 of 
the Code. 


A second mistake. present in ASW, m Gorham (1974 24) and in Garc1a-Paris 
vt al (2004 593), 1s the recognition of a nominal genus 7 Pe/onectes Lataste in Tourneville. 
1879" There exists no such nominal taxon, not even as 7 Pelonectes Lataste in Blanchard, 
1879". Larasri (in BLANCHARD, 1879 275) clearly stated that he was borrowing the nomen 
Pelonectes from Frrzesot & (1843) as this nomen had "renamed without usc (donem é sans 
emploi} The nucleospeuies of Pelonectes Hitzinger. 1843 33 is Mofge plurvcephale Graven- 
horst, 1829 by onginal designation. so that this generic nomen nowadays applies to 
the genus Euproctus Gene. 1839 which does not include the nommal species Pclonectes 
oser, but this does not mean that Lataste created a new generic nomen the erro 
wous allocation of a species to a genus does not result m the creation of a new Junior 
homonymous nominal genus having this species as nucleospecies. because otherwise 
here would be dozens of thousands of such junior homonymous generne nomina in 200- 
taxonomy! 


As a consequence of this analysis. the generic nomen Hemra nov in the first one ever 
valable for the genus including Pelonectes boscai. 
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Genus Neurergus Cope, 1862 


Comments A subjective synonym of the nomen of this genus 15 Rhithrotriton Nesterov, 
1916. The site ASW states wrongly that its nucleospecies was never designated In fact, this 
generic nomen was created for a taxon including two new nominal taxa: the species Rhuthro- 
triton derjugini and the subspecies Rhithrotriton derpugm microspilotus The latter taxon being 
of rank subspecies, and a single species being included in the taxon, Rhuthromuon derpuguni is 
the nucleospecies of this genus by original monophory (valid nucleospecies designation) (sce 
above for a general explanation of this situation) 


Subgenus Musergus nov. 


Nucleospecies. Moige strauchu Steindachner, 1888: 32. by present designation. 


Etymology. From the Turkish Afus (name of the city which is the onymotope of the 
nucleospecies} and the final part (5 last letters) of the generic nomen Neurergus Cope, 
1862 


Grammatical gender, - Masculine. 


Entexognosis - The most inclusive holophyletic taxon including the species Neu- 
rergus strauchn (Stemdachner, 1888) and excluding the species Newergus crocatus (Cope. 
1862) 


Diagnosis, - See table 2 


Miognosis (l) TL up to 190 mm (2) Habitus stout Body flattened. (3) Ventral coloration 
mainly dark, with median longitudinal orange band. (4) Sex dimorphism moderate. Colora- 
tion of side of tail m breeding male silver blue (5) Reproduction in loue habitat (6) HAT 
(7) Northern eastern Turkey 


Subgenus Neurergus Cope, 1862 


Nucleospecies — "eurcrgus crocares Cope. 1867 343, by orginal specific monophory 
Etymology From the Greek newron (“smew, tendon") and c gon ("work") 
Grammatical gender, — Masculine. 


Entexognosis The most imlusne holophyleuc taxon including. the species Acie 
togi goats (Cope. 1862) and exeluding the speces Newergus vraie ht (Stemdachner. 
1888) 


Diagnosis, Sce table 2 


Idiognesis — (1) TL 140 [80 mm (2) Habitus stout Body fattened (3) Ventral coloration 
bright (4) Sey dimorphism moderate Coloration of side of tail in breeding not silver blue 
(>) Reproduction in lot or lente habitat (6) LAT or HAT (7) Southern castern Turkey. 
western Iran and northern Irak 


Source MNHN, Paris 


Dusois & RAFFAELLI 55 


Genus Triturus Rafinesque, 1815 
Subgenus Pyronicia Gray, 1858 


Nucleospecies — Sa/nandra marmorata Latreille, 1800: 29, by present designation 


Etymology. - Probably from the Greek pur ("fire") and nikao ("1 prevail. I am victorious”), 
possibly meaning that in Europe salamanders have long been believed to cross fire and survive 


Grammatical gender. — Feminine. 


Entexognosis. - The most inclusive holophyletic taxon including the species Traturus marmo- 
ratus (Latreille, 1800) and excluding the species Triturus cristatus (Laurenti, 1768) 


Diagnosis. — See table 2. 


Idiognosis. (1) TL 100-180 mm (2) Habitus stout Head wide Skin very granular (3) Dorsal 
coloration green Ventral coloration black and white (4) Sex dimorphism strong. Dorsal crest 
of breeding male undulating. (5) Highly terrestrial. (6) LAT. (7) Western Europe. 


Comments Until this work, no nomen was clearly available for this subgenus, but three 
genus-series nomina that can apply to this group were still awaiting a designation of nucleo- 
species, so that one of them can be resurrected for this purpose" Hennsalamandra Dugès, 
1852, Py romia Gray. 1858. and Neotriton Bolkay, 1927 We chose the second of these three 
nomma because tt ts one of the shortest two (9 letters vs. respectively 14 and 9) and it sounds 
to us by far the most cuphontous of the three. Besides, at least to a French reader, the nomen 
Pyronteta carries a message of beauty and “nobleness” that fully applies, in our opinion, to 
the majestic species Trituris marmoratus and its allies. Let us consider these three nomina 
successively, 


The generic nomen Henmsahnmandra Duges, 1852 254. 256 appears in ASW m the 
synonymies of both Lissorriton and Triturus This nomen was created by Ducts (1852) with 
sleven originally included nominal species, two considered valid. (Salamandra marmorata 
Latreille, 1800 and Triton cristatus Laurenti, 1768), and nine considered their synonyms (one 
of the former, eight of the latter), some of which are indeed now referred to the genus 
Tissotriton Designating Sedumandra marmorata as the nucleospecies of this genus would 
validate a nomen which is not only $4 letters long. but also misleading in suggesting that this 
*enus belongs in the “true salamanders” rather than m the “newts” We therefore designate 
nereby Zeiton citatus Laurenti, 1768 39 as the nucleospecies of Henavalamandia Duges. 
1552 (new nucleospecies designation) This nomen will therefore permanently stand in the 
synonymy of Fetus Ralinesque. 1815 as an objective synonym (new synonym) 


Ihe generic nomen Percieii Gray, 1858 140 also appears an AS Win the sy nonymtes of 
doth Lasoen and Fous [twas created wita four originally included nominal species. 
so considered valid. (Sufumandrr mearmorata Latreule, 1800. and Sekmanda punctate 
Vatroille, 1800}, and two considered synonyms of the latter (the test three being now members 
I the hyponymous subgenas. Zrssotrstem We hereby designate Sofanuoidia marmite 
Latreile, 1800 29 as tae n.«leospecies of Pisani Dugas, 1858 (new nucleospecies designa- 
tion). which consequently becomes the valid nomen for the subgenus including it and its 
lose alles. 
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The nomen Neorrtton Bolkay, 1927. 65 was created at subgeneric rank within 
Truon Laurent, 1768, without nucleospecies designation, but with mention of at least 
four included taxa among at least six, as two of these taxa were given the rank subspecies 
and no other subspecies of the same species was cited The four nominal species cited 
are Triton blasi De l'Isle du Dreneuf, 1862, Trion cristatus Laurenti, 1768, Triton 
karelini Strauch, 1870 and Salamandra marmorata Latreille, 1800. We hereby designate 
Truon karelını Strauch, 1870 42 as nucleospecies of this nominal genus (new nucleo- 
species designation). This nomen will therefore now have to stand in the synonymy 
of the hyponymous subgenus Trzturus Rafinesque, 1815 as a subjective synonym (new 
synonym). 


Subgenus Triturus Rafinesque, 1815 


Nucleospecies. - Triton cristatus Laurenti, 1768: 39, by subsequent designation of FITZINGIR 
(1843: 34) under Triton Laurent, 1768. 37. 


Etymology. Apparently directly derived from the generic nomen Triton Laurenti. 1768: 37. 
The ending -urus reminds the Greek root oura ("tail") but is unkilely to be part of the 
etymology of Trrturus, as the latter term would then mean “having a tail of Triton", 1€, 
having its own tail" 


Grammatical gender. - Masculine. 


Entexognosis. - The most inclusive holophyletic taxon including the species Triturus cristatus 
(Laurenti, 1768) and excluding the species Triturus marmoratus (Latreille, 1800) 


Diagnosis. — See table 2. 


Idiognosis (1) TL 160-180 mm (2) Habitus slender Head narrow. Skin granular. (3) Dorsal 
coloration black Ventral coloration yellow or orange with black spots. (4) Sex dimorphism. 
strong Dorsal crest of breeding male denticulated. (5) Rather aquatic (6) HAT (7) Europe to 
Caucasus and Iran. 


Comments As discussed above. the nomen Ti rtuiis Rafinesque, 1815 i5 a neonym for Tinon 
Laurenti, 1768 The latter being preoccupied, Frisur is the valid nomen for the genus, having 
priority over the other three neonyms subsequently published for Tryon Laurenti, 1768 
(Molge Merrem, 1820, Oracuras Leuckart, 1821, Prionedla Swamson, 1839) Its micleospecies 
ts Triton cristatus Laurenti, 1768 by subsequent designation, under Triton, of. FITZINGER 
(1843, 34). This nomen has several other synonyms. Petraporiie Massalongo, 1853: 14 
(nucleospecies, Penupome nigra. Massalongo. 185% 15. by original specific monophory), 
Turanomelge N.kossy, 1918: 182 (nueleospecies. by original specific monophory, Zurano- 
molge menshiert Nikolsky, 1918 182). Alethot ten Fato, 1872 517, and Sconiton Bolkay. 
1927 65 The nucleospectes of the latter two have not been properly tdentitied so tar, thus 
requiring a brief discussion. 

Concerning the subgeneric nomen AK thorriton V atio, 1872, AST. wittes “Tipe species 
Triton enstatus Lemeni, 2768, hy anpliicatton As teminded above, the Code does 
not recognize nucleospectes designations “hy implican, so this information rs mvorreet 
In fact. Fano (1872 516. 518) had twice expressly written thet the nominal species 
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Triton cristatus Laurenti, 1768 was the "type" of this subgenus, thus making an original 
nucleospecies designation (valid nucleospecies designation). This nomen is therefore an invalid 
Junior objective synonym of Triturus Rafinesque, 1815 (new synonym) 


As for the nomen Neotriton Bolkay, 1927, ıt was discussed above under Pyronicia. 


Subtribus Tagicuiva nov 


Nucleogenus. Taricha Gray. 1850: 5, 15, by present designation. 

Entexognosis The most inclusive holophyletic taxon including the species füricha torosa 
(Rathke, 1833) and excluding the species Triturus cristatus (Laurenti, 1768). 

Diagnosis. Sce table 2. 


Idiognosis. - (1) TL 100-220 mm (2) Habitus stout (3) Dorsal and ventral colorations very 
contrasted. (4) Sex dimorphism strong. Dorsal crest absent. (5) Breeding habitat lentic or 
louc. Type III amplexus. (6) HAT. (7) Nearctic. 


Genus Notophthalmus Rafinesque, 1820 
Subgenus Notophthalmus Rafinesque, 1820 


Nucleospecies. - Triturus nuniatus Rafinesque, 1820. 5. by orıgmal specific monophory. 
Etymology From the Greek notos ("the back") and ophthalmos (“eye”). 
Grammatical gender. - Masculine. 


Entexognosis The most inclusive holophyletie taxon including the species Norophrhalmus 
minatus. Rafinesque, 1820 and excluding the species Notophthalmus meridional, (Cope. 
1880). 


Diagnosis. See table 2. 


ldiognosis — (11 TL 90-140 mm 12) Habitus stout (3) Dorsal coloration hght-olive green. 
sometimes with red spots or ines, ventral coloration orange to yellow. both with small black 
spots. (4) Sex dimorphism strong Black horny ridges present on tlughs of male. (5) Very 
Aquatic, breeding in cold water (6) HAT (7) Eastern North America. (8) Eft stage and 
neoteny present, 


Subgenus Rafinus nov. 


Nueleospecies Dienn en des naiatus meridionalis Cope 1380 30. by present designation 


Ftymology — From the patronym of the naturalist Constantin Samuel Ralinesq.e-S-hmaltz. 
sho was born in Constantinople (new Istanbul) in 1783 and died in 1849 in Philadelphia after 
mn extraordinary hie which would be worth several novels and movies (RArrstsQtt, 1836 
WARRIN 2004). and who coniributed 10 the discovery and naming of many species of 
imphibians, in particular urodelans, in Europe and North Americ: 
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Grammatical gender, — Masculine. 


Entexognosis. The most inclusive holophyletic taxon including the species Notophthalmus 
meridionalis (Cope, 1880) and excluding the species Notophithaimus mmiatus Rafinesque, 1820 


Diagnosis - See table 2. 


Idiognosis. (1) TL 100-110 mm. (2) Habitus stout (3) Dorsal coloration olive green, without 
red coloration: ventral coloration orange to yellow, both with large black spots. (4) Sex 
dimorphism moderate. No transverse black horny ndges on thighs of male, (5) Aquatic only 
during breeding period, ın warm water (6) HAT (7) Texas and north-eastern Mexico (8) No 
eft stage, no neoteny. 


Genus Taricha Gray, 1850 
Subgenus Taricha Gray, 1850 


Nucleospecies. Triton torosa Rathke, 1833 12. by original specific monophory 


Etymology From the Greek ta ikhos. “mummy”, probably because of the rough skin of 
these animals 


Grammatical gender, - Feminine. 


Entexognosis The most inclusive holophyletic taxon including the spectes Taricha trova 
{Rathke, 1833) and excluding the species arr ha rnudaris (Twitty, 1935), 


Diagnosis. - See table 2, 


Idiognosis (1) TL up to 220 mm (2) Habitus stout (3) Dorsal coloration brown, ventral 
coloration yellow-orange Iris yellow. (4) Sex dimorphism strong. (5) Many eggs deposited in 
lente habitat or few eggs deposited in lotic or lenue habitat. (6) HAT (7) Western United 
States of America and western Canada 


Subgenus Twittya nov. 


Nucleospecies Dinit rular Twitty, 1935 73, by present designation. 


Etymology From the patronym of Victor Chandler Twitty (1901 1967), who contributed 10 
the knowledge af North American urodelans, in particular of the genus Turiche, and wrote 
the nice little book Of screntists and salamanders (Twitty, 1966) 


Grammatical gender. - Feminine 


Entexognosis The most inclusive holophyletic taxon meluding Lie species Fancher rimatarts 
(Twitty, 1935) and excluding the species Taricha torosa (Rathke, 1833) 


Diagnosis. - Sce table 2. 


Miognosis (l; TE up to 190 mm () Habitus stout £89) Dorsal coloration black ventral 
coloration tomato red. His black (4) Sex dimorphism rather weak. (5) ] ew eggs deposited in 
louc habitat. (6) HAT. (7) Western United States of America 
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Tribus Precroperini Tschudi, 1838 


Nucleogenus. Pleurodeles Michahetles, 1830: 195, by implicit etymological designation 


Entexognosis The most inclusive holophyletic taxon including the species Triturus cristatus 
(Laurent, 1768) and excluding the species Péurodeles walt! (Michahelles, 1830). 


— See table 2. 


Genus Tylototriton Anderson, 187] 
Subgenus Tylototriton Anderson, 1871 


Nucleospecies Ti /ototriton verrucosus Anderson, 871,423, by original specific monophory. 
Etymology - From the Greek fu/os ("swelling") and the generic nomen Triton Laurent, 1768 
Grammatical gender. — Masculine. 


Entexognosis The most inclusive holophyletic taxon including the species 7)/ototiiton 
verrucosts Anderson, 1871 and excluding the species 7) /orotrtton asperrimus (Untersten, 
1830) 


Diagnosis See table 2 


Miognosis (1) TL 160-230 mm (21 Habitus stout Cephalic ridges very developed. Ver- 
tebral ridge sharp. (3) Dorsal coloration usually rather bright, ventral coloration black to 
(geht (4) Sex dimorphism strong (5) Aquatic. during breeding period Eggs rather 
small, deposited in water (6) HAT (7) Bhutan, China, India, I aos, Myanmar, Nepal, 
Thailand 


Subgenus Yaotriton nov 


Nucleospecies — Tilorotiiton asperi imus Unterstein, 1830. 314, by present designation 


Etymology From the Chinese Yuo (name of the mountam, the Yao Shan, which is the 
onymotope of the nucleospecies) and the generic nomen Jrfen Laurenti, 1768 


Grammatical gender. — Masculine. 


Lntexognosis The most melusiye holophyletic taxon meuting the species. Fi fetetsiton 
spores (U nterstem. 1830) and excluding the species Z, foton son vernit Andetson, 
1871 


Diagnosis See table 2 


Idiognosis (1) TI 170 160 mm (2) Habitus stout Cephalic ridges very developed Vertebral 
idge very sharp. (9 Dorsal coloration black, ventral colorstion black GH Sex dimorphism 
seak (9) Terrestrial Legs large, deposited on land or m contact with water (6) LAT (7) 
Central and southern China, Vietnam, 
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Subfamilia Sazaseanprivaz Goldfuss, 1820 


Nucleogenus Salamandra Laurenti, 1768: 41, by implicit etymological designation. 


Entexognosis The most inclusive holophyletic taxon including the species Salamandra 
salamandra (Linnaeus, 1758) and excluding the species Pleurodeles waitl (Michahelles, 1830) 
and Salamandrina perspicillata (Savi, 1821). 


Diagnosis. — See table 1. 


Tribus C#10GLOSsINI nov. 


Nucleogenus - Chioglossa Bocage, 1864. 264, by present designation 


Entexognosis The most inclusive holophyletic taxon including the species Chioglossa 
lusitanica Bocage. 1864 and excluding the species Salamandia salamandra (Linnaeus, 1758). 


Diagnosis. - See table 2. 


Idiognosis - (1) TL 150-200 mm. (2) Habitus slender. Tail very long. (3) Dorsal coloration dull 
with bright stripe or spots, ventral coloration dull (4) Sex dimorphism strong, much longer 
tail in male. Forearm of breeding male enlarged (5) Aquatic during breeding period. Eggs 
deposited in water (6) LAT (7) Western Iberian Peninsula. western Caucasus and north- 
eastern Turkey. 


Tribus Sazamanorını Goldfuss, 1820 


Nucleogenus, Salamandra Laurent, 1768 41, by ımplıcıt etymolog.cal designation 
Entexognosis The most inclusive holophyletic taxon including the species Salumandra 
salamandra (Linnaeus, 1758) and excluding the species Cluogfossa fusitanica Bocage, 1864. 
Diagnosis See table 2 


Idiognosis (1) TL 110 320 mm (2) Habitus stout Tail short (3) Dorsal coloration usually 
bright with spots or bands, ventral coloration dull. (4) Sex dimorphism moderate Forearm of 
breeding male not enlarged (5) Terrestrial, even during breeding period. Eggs deposited in 
water or retuned ın female fosoviviparity or viviparity). (6) Usually HAT (7) Western 
Palaearctic. 


Genus Salamandra Laurenti. 1768 
Subgenus Algiandra nov. 


Nucleospecies Sahara macies var algıra Bedriaga, 1583 252 by present designation 


Etymology. - From the first four letters of the old German Algrerien ("Algeria" name of the 
country including the ony motope ot the nucleospecies) and the last five letters of the generic 
nomen Salamendra Laurenti. 1768 


Source MNHN, Paris 
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Table 4 Diagnostic comparisons among two groups composed of «ix parordinate taxa as recognized here 


[superordinate taxon Supraspecies Lisorritos (Lissotriton) vulgaris (Lannaeus, 1158) 
Species Speces Sms | Species | Specs Species 
Purordinute taxa | Lssoiriom graecus | fassomton, assorito iso ineridonale[asoarion ronde Lastomion vulgaris 
(Wolterstort 1905) Freytag, 1955) Merde. 1914| Boulenge, HX) | (Bonner, 10) | tLanmaeus, 178% 
See dune | Sma te targe ‘Snot pe" EI P m 
TL?S-00 mm) | (TL 70-80mm) | CTL7S 10mm) | (TL6O-Omay | CTL 70:00 mm) | (TL 100-110 mm 
Mobius Stout Rather stout Stout Slender Stout Stout 
Development of Low Medum High Low Low High 
oral crest 
an breed ng male 
Beginning of donal | BackotReud | Levelofforehts | Backofhead | Backofmen | Bako tend | Rack of head 
rest im breeding ma | 
Shope of dorsal crest] Strmght Straight Unduiaung Straight Sight Undelanng. 
a breeding male 
Dorsolateral ridge Present Very sharp Weak Present Very sharp Absent 
a breeding male 
Patm or fringe on Moderate Large Lange Small Absent Very small 
a breed ng male 
Ta in Present (17 mum) | Present (109 men) | Present (to 7 mm) | Present tomo) | Present to mm) | Absent 
an breeding male 
Size af rounued spots| Large Large Large Small ‘Absent Large or small 
on male donum 
Cokurofaunded | Blue-black Bive-dlock Black Biack Absent Black 
spotvon make venter 
Habit Most y aquatic | Mostly agave | Mostly aquatic | Mouiyaquue | Mosiy tereanal | Moy tervstnal 
Adipisbi ny m HAT 1AT HAT LAT LAT HAT 
terarivm 
Superordmate taxon Genus Salamandre Laurenti, 1768 
Parordinaté ima | Subgenus Subgenus "Subgenus Subgenus Sobpentts Subgenus 
Alguandea nov. | Afpandre nox | Corsandra nov. Onandra nov. | Salamandra 
E ain IE li Laurenti 1768 
E Malim to large E) Large Large Slt large 
Drm Den abs | Birnen ha fe ee 
or lateral lone 
m Nacrow,smalt | Nanow. medum | Wideitarge | Wide, medium | Wide metum to | Narrow to wie 
large small to medium 
Sono Pointed Rounded Round Ported Rounded | Pored to rounded 
moceritely po md 
Data | ge on wee | Black eve bow on [have tw ree] o Hk [at set ma e mr] se ion ange 
cout or unt 
Reproduction mode | Ovovivipariiy Vivipanty Ove vipanty Over panty | o mw sapere 
Ieofbotphor | — matmuraph eet hut sears lechowoph | retenir 
party ‘ivipanty 
adelphotrogh | adelpharoph 
Acaptub tay | LATorHAT | LALorHAT | — HAT LAT Unknown LAT or HAT 
Six | i al 


Grammatical gender. - Feminine. 
Entexognosis The most inclusive holophyletie taxon including the spectes Sukumandra alin a 
Bedriaga, 1883) and excludmg the species Safaniencdiea: atra Laurent, 1768. Salamandra 
orsa Savi, 1838, Salamandra inframmaculata Martens, 1885, Sulamandia lunar Nascetti, 


Andreone, Capula & Bullini, 1988 and Sulumandra salamandia (Linnaeus, 1758). 
See table 4. See also table 2 for the diagnostic comparisons of the species 


Diagnos 
Salamandre algira and Salamandra tingitana 


Idiognosis (1) TL up to 230 mm (2) Head narrow and small. snout pointed Dorsolateral 
"lands. (3) Yellow spots, mainly regular, sometimes attenuated, sometimes red coloration on 
dorsal surfaces (4) Sex dimorphism moderate (5) Ovorniparous lecithotroph or viviparous 


delphotroph (6) U su.tly LAT. HAT m Sedamandra tingitana (7) Northern Alrica. 


Source MNHN, Paris 
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Subgenus Alpandra nov 


Nucleospecies  Sulumunda atra Laurenti, 1768 42, by present designation 


Etymology. From the Laun Alpes (name of the mountains including the onymotope of the 
nucleospecies) and the last five letters of the generic nomen Salamandra Laurenti, 1768 


Grammatical gender. — Feminine. 


Entexognosis The most inclusive holophyletic taxon including the species Sulamandia atra 
Laurenti, 1768 and excluding the species Sufamandıa algira (Bedriaga, 1883), Salumandra 
Corsica Savi, 1838, Salumandra mframmnaculara Martens. 1885, Salenumndra lanza Nascetti, 
Andreone, Capula & Bullını. 1988 and Salamandra salamandra (Linnaeus, 1758). 


Diagnosis. See table 4 See also table 2 for the diagnostic comparisons of the species 
Salamandra atra and Salamandra aurorae. 

Miognosis — (1) TL 130 mm (2) Head narrow and medium, snout rounded Dorsolateral 
glands. (3) Black or yellow bands (4) Sex dimorphism moderate (5) Viviparous matrotroph 
(6) Usually LAT, HAT in Sulamandra aurorae, (7) Alps. 


Subgenus Corsandra nov. 


Nucleospecies  Sulamandıa corsa Savi, 1838 208, by present designation 


Etymology From the Latin Corsice (name of the island including the onymotope of the 
nucleospec.es) and the last five letters of the generic nomen Sulamandra Laurenti, 1768 


Grammatical gender. Feminine. 


Entexognosis The most inclusive holophyleuc taxon including the species Sukanandra 
corva Savi, 1838 and excluding the species Sufameandia algira (Bedriaga, 1883), Salumandra 
atra Laurenti, 1768. Safamandra mfraunmaculara Martens, 1885, Sdfamandra lanma Nascetui. 
Audicone, Capula & Bull, 1988 and Sofamandia yalamandra (Linnaeus, 1758) 


= See table 4 


Idiognosis, (1) TL up to 250 mm (2) Head wide and large. snout rounded Dorsolaterat 
glands. (3) Many yellow spots, irregular (4) Sex dimorphism moderate 151 Oveviviparous 
lecithotroph. (6) HAT. (7) Corsica 


Diagno: 


Subgenus Mimandra nov 
Nucleospeeies  Sulamandıa lanzui Nascetti, Andreone, Capula & Bulli. 1988: 619, by 
present designation 


Etymology — From the Latin eme actress. lemale mame") and the last five letters of the 
generi nomen Sekanandia Laurenti 1768 This nomen points to the fact that the nucleospe 


ties of this subgenus was Jong confounded with the species SuÁonaadre atra Laurenti, 1768, 
which is similar to it by its coleration, fts reproductne mode (siiparity ) and ns Alpine 
distribution, before bemg discovered to resemble 1t by convergence. 


Source MNHN, Paris 
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Grammatical gender — Feminine, 


Entexognosis. - The most inclusive holophyletic taxon includ.ng the species Sufamandra 
lanza: Nascetti, Andreone, Capula & Bulli, 1988 and excluding the species Salamandra 
algira (Bednaga, 1883), Salamandra atra Laurenti, 1768, Salamandra mfraunmaculata Mar- 
tens, 1885, Salamandra corsica Savi, 1838 and Salamandra salamandıa (Linnaeus, 1758) 


Diagnosis. — See table 4. 


ldiognosis (1) TL 160 mm (2) Head wide and medium, snout pointed. Lateral glands, 
(3) Black. (4) Sex dimorphism moderate. (5) Viviparous matrotroph (6) LAT. (7) South- 
western Alps. 


Subgenus Oriandra nov. 


Nucleospecies Salumancha maculosa var inframmaculata Martens, 1885. 195, by present 
designation. 


Etymology. From the first three letters of Latin orzens (“the East”) and the last five letters of 
the generic nomen Salamandra Laurenti, 1768. 


Grammatical gender. — Feminine. 


Entexognosis The most inclusive holophyletie taxon including the species Salamandra 
infraummuctdata Martens, 1885 and excluding the species Salamandra alga (Bedriaga. 1883). 
Salamandra utra Laurenti, 1768, Sulamundra corsica Savi, 1838, Salamandra lanza Naseer, 
Andreone, Capula & Bullint, 1988 and Salamandra salamandsa (Linnaeus, 1758) 


Diagnosis See table 4 


Idiognosis — (1) TL up to 324 mm (2) Head wide, medium to large, snout rounded to 
moderately pointed. Dorsolateral glands (3) Many yellow spots. regular or irregular, 
very large or very small. (4) Sex dimorphism moderate (5) Ovoviviparous lecithotroph 
16) Adaptability in captivity unknown (7) From Israel to western Iran 


Subgenus Salamandra Laurenti, 1768 
Nucleospecies — Sufamandia maculosa Laurent. 1768 42, by subsequent designation of 
FITZINGIR, 1843. 33 
Ftymology - From the Latin salumandıa (salamander" ) 


Feminine. 


Vntexognosis The most mdusse holophyleuc taxon including the species Saamendie 
stkanendsa (Linnaeus, 1758) and excluding the species Sufamamdhia alena (Bodtiaga, (883), 
Salumandra atra Laurenti, 1768. Salamandra corsica Savi, 1838, Salamandra mfranumaculata 
Martens. 1885 and Salumandra lanzar Nascetti. Andreone. Capula & Bullim, 1988. 


Diagnosis See table 4. See also table I for the diagnostic comparisons of the species 
vilanandia alman.orıs. Sultmandıa lonenovtiis and Sutametadra salitamda: and ot the 
erges erespoi, fastuosa and salamandra of the latter species. 


Source MNHN, Paris 
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Idiognosis (1) TL 111-280 mm. (2) Head narrow to wide, small to medium, snout pointed to 
rounded Dorsolateral glands. (3) Spots or bands, yellow or sometimes orange. (4) Sex 
dimorphism moderate. (5) Ovoviviparous lecithotroph or viviparous adelphotroph, (6) LAT 
or HAT. (7) Southern and central Europe. 


Comments. Following STEINEGER (1936 135), Frost (1985: 613) stated erroneously that the 
nucleospectes of this nominal genus was “Salamandra maculosa Laurenti, 1768 (7 Lacerta 
salamandra Linnaeus, 1758) by tautonymy” MONTOR: & HERRERO (2004 55) also considered 
Lacerta salamandra Linnaeus, 1758 as the nucleospecies of this genus. However, as pointed 
out by Dt nois (1987c: 136-137), this is impossible, as the nominal species Ler erta salamandra 
Linnaeus, 1758 was not part of the nominal species originally included in the genus. Nucleo- 
species of nominal genera are nominal species, not taxonomic species, and the synonymy 
between both nomina Salumandra maculosa Laurenti, 1768 and Lacerta salamandra Lin- 
naeus, 1758 is subjective, even if widely accepted for two centuries, therefore liable to change. 
The valid designation of Salamandra maculosa Laurenti, 1768 as nucleospecies of this genus 
was made by FITZINGER (1843 33) (valid nucleospecies designation). 


A nomen which should stand in the synonymy of this genus ıs " Safumandra" Gronovius, 
1763: 12 (new synonym) This 1s an anoplonym, as having been published in a work not using 
a binominal nomenclature for species (ANONYMOUS, 1925). In order to stabilize the place of 
this nomen in synonymes, we hereby designate Sulamandra maculosa Laurent, 1768 as its 
nucleospecies (new nucleospecies designation). 


Subfamilia Saz4MANDRININAE Fitzinger, 1843 


Nucleogenus. - Sulumandrma Fitzinger, 1826: 41. by implicit etymological designation 


Entexognosis The most inclusive holophyletie taxon including the species Sulamandı ma 
perspicillata (Savi, 1821) and excluding the species Pleurodeles walt! (Michahelles, 1830) and 
Salamandra salamandra (Linnaeus, 1758) 


Diagnosis. — See table 1. 


CONCLUSION 


The ergotaxonomy of the tamily 542 nviseein ( here proposed (table 5) recognizes 253 
taxa at 11 ditlerent ranks, meluding 118 species and 60 subspecies, grouped in 31 genera and 
23 subgenera E rom family to subspecies, the increase m the number of taxa at the four major 
ranks (family, genus, spectes and subspeuies} is regular. as shown in fig. 2 This suggests 
that this ergotaxonomy 1s rather well balanced. at least as measured by the quantitative 
"metataxonomie criterion? described by VAN Valin (1973) and Dt Bors (19884-A), but of 
course by sisell” this information does not Mean that this Laxonomy is "valid" by any other 
eriterion 


Source MNHN, Paris 
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A complete ergotavanomy of tne family SVASIYSDRDAF Goldtuss. 1820 Nomina of the 
tamıly series are printed m CAPITAL ITALICS and those of the genus- and spectes-series m 
nahes, Abbreviations for ranks SF. subfamlia. T. inbus. ST, sabiribus, iT. intratribus, G, genus, 


5G, subgenus: SS, supraspecies: S. species: E. exerge: sS, subspecies. 


enczel, 20008 
otriton matraensıs Venczel, 200% 
Lil 
ensirouda (Hallowell, 1860 
Cynops ensicauda ensicanda (Hallowell, 1860) 
Crnops ensicauda papet (Unger, 1947) 
pierkogasıer (Bore, 1826) 
lerstortf. 1934 
WoltersoriT, 1934 
niriton (Hepselotenon) chengyungensis (Kou & Xing, 1983) 
priton (Hypseloititon) cvanurus (Las Hu & Yang, 1962) 
Hypselotriton (Hypselaanuon) cvamarus evanarus (Lw, Hu & Yang. 1962) 
Hipselotruon tHypselotraony cvanurus yunnanensis (Yang, 1983) 
tron (Hipseloraton) wolterstorffi (Boulenger, 1905) 
1935 
priton tPineser) grannlosus (Chang. 1933) 
priton (Pane) orsentulis (David, 1875) 
uon HPıngua) orphicus (Risch, 1983) 


an kaoensıs (Stuart & Papenfuss, 2002) 
r, INTR 


ton lubiatus (Untersiem, 1930) 


Chang. 1935 

eotriton (Parusnesoteston) chmensis (Gray. 18591 

sotriton (Paramesonrvion) de loustuhi (Bourret, 1934) 

sotriton Parame sotriton) uzhongensis Wen, 1089 

nrinn (Paramesitruin) nang viensis (Huang, Tang & Tang, 198%) 
nenn (Paramesotriton) hongkongensis (Myers & Levuon, 1962) 
vorm (Parumesorrdon) loiglunses La, Tran. Cu & Mong 200% 
sorte tParamesetriton) zhignensis La. Tran & Gu. 2008 


ius menteurs (Nava, EX SI 


+ Triluris umtershaft \ unau, 1950 


sotriton CAlloamevorieon) caudopun tatus (Lau & Wa ii Hi, DJAO & Lit , 1973) 
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ss 

RSS 

arnoldi Carranza & Amat, 2005 

asper (Duges, 1852) 

ini & Latreille, 1801 

aipestris (Laurenti, 1768) 

«stris (Laurenti, 1768) 

Ichihvosaura alpestris talpestris) alpesiris (Laurenu, 1768) 
Ichthyosaura alpestris (alpesırıs) apuana (Bonaparic, 1839) 
Ichthyosaura alpestris (alpesiris) exrent (W olterstorff, 1932) 
Ichthvasaura alpesırıs (alpestris) ine cpectata (Dubois & Breu, 1983) 
(Wemer, 1902) 

I huhvosauea alpesiris treiseri) carpathica ( Dely, 1959) 
Ichihvosaura alpestris (reiseri) montenegrina (Radovanovic, 1951) 
dchthvosaura alpestris (reiseri) reiseri (Werner, 1902) 
Ichthvosaura alpestris (rerseri) veluchensis (Wolerstorlf. 1935) 

. 1950 


Hon (Lassotriton) thelvencus) helsencus (Razoumowsky, 1789) 

Lissotriton (Lessoiriton) (helvencus} helveticus alonsin (Seoane, 1884) 
Lissenruon (Lissotriton) (helveucus) helvencus helvencus (Razoumowsky, 1789) 
Lissotriton (Lissorruen) thelvencus) helvencus punculluts (Schmudiler, 1970) 
1898) 

on (Lissotriton) Gfalicus) aln us (Peracea, 1898) 

lassotriton (Lissotrion) (llic us) ualicus salons (Peracca, 1898) 

Lassotriton (Lissotriton) (talus) tahens molisanus (Altobello, 1926) 
mnacus, 175%) 

Hon (Lissotrion) (vulgaris) graecus (WolterstorfT, 1905) 

Hon (Lissotriton) (vulgaris) kosswiet (Freytag, 1955) 

non {Lissotriton} (valgaris ) antzi (Wolerstarff, 1914} 

tom (Lissoirtton) (vulgaris) meridionalis (Boulenger, 1882) 

Jen (Esait cugaris, nintamdon: (Boaanger, E85) 

ton ( ivyntrittomn s Faltan) salgar (nasas 17881 

dissotriton (Lissotriton) (vulgaris) vulgaris ampelensis {Fuhn, 1951) 
Lissotriton tLissutriton) (vulgaris vulgaris vulgaris (Linnaeus, 1758) 


uon (Meinus) boscar {Lataste ir BLANCHARD, 1879) 
ton (Meis) maltzani {Boetiger, 1879) 
1862 


^s (Musergus) sirauc ni (Stemdachner. (RN) 

Nenrergus (Musergus) sirauc hee buram Qr, 1994 

Neurergus tMusergus) ranchi strancin (Steindachner, L888) 
. 1862 

is (Ncurergis) crecatus Cope, 1862 

is (Neurergusi kanert Schmuck, 1952 

gus (Iveurergus) micraspidorus (Nesteros, 1916) 

as, 1922 

senna spinosa Navas, 1922 


Source MNHN, Paris 
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T it ss 
, 1850 
oirıtem ophrtre us (Berthold, 1846) 
Ommatetriton ophricus nesterovi Livanchuk, Zuiderwijk, Borkin & Rosanov, 2005 
Ommutotron ophryticus ophrsticus (Berthold, 1846) 
ren vittatus (Gray, 1835) 
Ommatoreuon vitutus cilicensis (N olterstorff, 1906) 
Ommatotruon vitutus vittatus (Gray. 1835) 
7 i 1815 
. 1858 
(Pyroneia) marmoratus (Latreille, 1800) 
h (Pyromcial premueus (olentortl, 1905) 
. 1815 
i (Triturus carafe (Laurenti, 176) 
(Fremen eristatus Laurenti, 176%) 
(Triturus dobrogieus (Kıntzescu, 1903) 
Tritarus (Tenures) dobroeius dobrogreus (Kintzescu, 1903) 
Friturus CT etturast dobrog us macrosomia (Boulenger. 1908) 
(Triturus) kareli (Strauch, 18701 
i4 


Triturus (Triturus) karelimu arntzens Livinchus. Borkm, Dzvksé & Katezic 1999 
Triturus t Traurus) karelinit karedun (Strauch 1870) 
js [I runrus) nun edenncus (Karaman, 1922) 


inesque. 1820 


ulnis crassus Tiken, 1974 
als rahastus Estes. 1963 

Ratinesque, 1420 

huts (oxopauhuataness persiriatics (Bishop, 1931) 

hats ENotophulialimes) viridescens (Rafinesque 1820) 

Aotophthatmus (Notophihulnas) virescens dorsalis «Harlan, 1X28) 

Notophthalens (Notophitiatiis) viridescens lomsianensis Wolterstorit, 1914 
Notophihulmus (0votophilutimis] viridescens prop ol (Schwarz & Duelitvan, 1952) 
Antepkuhulmus Vsotophhalimis) viride cens viridescens (Rafinesque, 1820) 


Is tRafius, merultonalis (Cope, VENDI 
Noophilalmus Rafi) meridionali» kallern. (Wo.ersiorit, 19301 


Notophiltalus (Rafinus) merulomiis merutomatss (Cope, ,KSty 
^ 


a huiver Naylor, 1979 
munema Then. 1974 


taru ha) granulosa (Shilton E8497 
tarn lat sternar Ta. 19323 
(Lari hai torosi (Ratine. 


n burica (stra ris utaris (1v, 1935) 
PT EURODELIN Tschudh, 18% 
iae son 
+ Heus sinis soi Mere & Lunas. 190 
T Bruchycormas Mover, Exe 
+ Bragh runes mou mus (Goldiuss. INN 
+ Che toiriten Pomme), 151 
t€ writen egenis Cooldíass, 1811) 
+ Cheloirien paradovis. Poon), 1883 
+ Cheloieton plun ensus Balon, 1989 
+ Cheleiraon robasries Westphal, 1979 


Source MNHN, Paris 
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prison chantunenses (Chang, 1932) 
x Herre, 1941 

aplearedetes banffi Herve, 194) 
jelles 1830 

les nehrilusus (Guichenot, 1850) 
porren (Gerais, 18351 

deles walt! Michahelles, 1830. 
wn 


triton weigeltt Here, 1935 

1871 

triton (Tvfototriton) kweichowensis Fang & Chang, 1932 

uon (Tylototriton) shangng Nussbaum Brod c & Yang. 1995 
C'slotoiruon) tahangensis: Loa, OSN 

ston CP'elororreon] verrucosus Anderson. 187} 


Won CYaotrion) asperrimus Unterstein, 1930 

an (Yaotruton hamanensts Fer, Ye & Yang, 198 

ton (Yaoiriton) vietrnamensis Bohme, Schöuler, Nguyen & Köhler, 2005 
fYootrtton) wennanensis (For, Ye & Yang, LIRA} 


[I 

ssa sum Bocage, 184 

C huoglossa Insinna longipes Armen, Groencnberg. Alexandrino, Ferrand & Sequewa, 2007 
Chuan losa bustana lusitana Bocage, 1864 

Jers t ment | stes & Hotlstetter, 1976 

rsat, 1996 


nivel mra Hodrova. 194 
s20 
Neuh & Steinfartz, 2004 


dra fazilae (Basoglu & Atatór, 1974) 
fru flavumembris (Muiz & Sieintans, 194$) 

Ira hehersen (Pieper, 1963) 

dra luxe hort (scandachner. $894) 

T scutsalamandea lecham Irunia (Baran & Atatur, FOX} 
Dycavalamaralra hese har fiatkenses (Basergla & Matur, 1925) 
Lyciasalamandra luscham se home tSteondachner, 1891} 


Salamandre (Aeundeu) algıra nigera Bolnaga, Ht 
Sumatra tAlsuadra) algeru peluca Vscorza & Conus, 2007 
her Macias art Doorn Batroso & Boganis 2003 


Source MNHN, Paris 
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Ira tAlpandra) atra. Laurenti. 1768 

Salamandra tAlpandra} atra utra Laurenu, 176% 

Salamandra (Alpendra) atra pasubiensis Bonato & Steinfarız. 2005 
Salamandra (Alpandra atra prenjensss Miksic. 1969 

tra {Alpundea) aurarue Trevisan, 1982 


ndra (Corsamira) corsira Savi, 183% 
dra (Mimandra} lanza Nascettt, Andreone, Capula & Bull 195% 


dra tOrrandra nfraummaculara Mertens. 168° 
Sulamandra tOrvardra) infraimmaculata mjrammaculara Manens. 1885 
Salamandra #Orwndra) enfraumna ulata orientalis VeoWervtorff, 1925 
Yalumandra tOriandra) vofraammae ele xemencvi Nesterav, 1916 

renti, E768. 

ndra (Salamandra) utmanzoris Multer & Helimch, 1935 

dra (Sufamundra) lngerosiris Joger & Steinturtz, 1994 


Table 5. — (continued 4). 
T sPiTG G 
| 
por Malkmus, 1983 
Salamandra (Sulconundra) salamandra terespons crespoi Malkmus, 1983 
Salamandra (Sahanındra) sulamandra (erespory maremen Joger & Steitartz, 1994. 
uns Schreiber. 1912 
Salamandre tSalamuntras sutamandra Hassansa) ulfredschmdt Köhler & Stenta? 2006 
| Salamandre (Salaunoutra) sabunan (fustuune) heraardezt WokertoriT, 1928 
À Sulamandra (Salamandre sulamamdru fastuosa) fuxtuosit Schreiber, 1912 
| | Satumandra (Salamedra) salamandra (jaxtuoset veltoln. Eiselt & Lanza, 196 
"ura. (Linnaeus, 1758) 
Salamınıdra tSulornandra] valumamdra (walamandra) bn rue. Wolierstorit, 1934 
d | Salamandre (Salamandra) valusnamdraa (vermanelta In ve hkowi Obst, 1981 
Salamandra (Salamandra) salamandra (salamandra) gullarca Seuane, INKS 
| Salamandre tSerkumandre) valuamira txolamondra) Salamandre t wnscus. 1253) 
Salamandre (Salamandra) xalamantra tlamamdra) terrestris Bonnateme, 1789 
Slunidra tSalumanidra) sakimandea (salamandra) werneri Sochurck & Gayda, 1941 
SAL IDRININ AL: Fitz ner, 1843 
d Archaentr aom Mever, 160 
+ Arthucotrüon büvaltu us (Messe 8) 
Sakımındrına Fitzinger 1826 
f m drina perspicillata (Savi, IS21) 
Satamandrina terre (Bonnuterre, 1789) 


The ergotaxonomy here presented includes 253 situations of hypotaxy as defined above 
see table 6), which are distributed as follows m the four categories distinguished above 
1) 52 cases (20.6 +) of monohypotaxy. (2) 25 cases (99 ) of diplohy potaxy, (3) 17 cases 
67°.) of polyhypotaxy, and (4) 159 cases (62 8° «) of anhypotaxy, including 99 species 
sithout subspecies and 60 subspecies. In this case, as we used a finely divided nomenclatural 
Werarchy to express this taxonomy. all cases of polyhypotaxy can be considered to express 
tnresolved polytomies. As they amount for less than 7" « of cases, this suggests that for this 
amily of salamanders the available data support rather well resolved relationsinps between 
axa This does not mean at all that this ergotaxonomy is "final, especially as new taxa 

vertainly await discovery and description. 


Source MNHN, Paris 


70 ALYTES 26 (1-4) 


75] 


254 


>t 
Family Genus Speces Terminal taxa 


Fig 2 Number of taxa at the four major ranks family genus, species and “terminal taxon" (1e, ether 
species or subspecies} recognized in the ergotaxonomy of the Sar tstinonipse here adopted 


To express this rather detailed hierarchical ergotaxonomy, less nomina then taxa are 
necessary, as expressed by the nomenclatural parsimony ratio defined above In the family 
senes, only 8 nomina (including 4 new ones, i e , 50 0° jare needed for 13 taxa (NPR 615. ). 
In the genus-series, 44 nomina {including 11 new ones, 1e 25 0' +) are needed for 54 taxa 
(NPR 81.5 o) In the species-series, 148 nomina (without any new one) are needed for 186 
taxa (NPR 79.0 %). 


The 11 genus series nomina created here have from 6 10 9 letters (mean 8 0, median 8 0) 
This results in a decrease in the mean (10.3 vs 11 6) and median (10 0 vs. 110) numbers of 
letters of the generic nomma of the whole family (sce above). which however is not significant, 
although almost so. compared to the previous situation (Mann-Whitney C test. U — 628 5, 
P = 0052) This number remains significantly higher than in the Rivas (Mann Whitney 
U test, U - 497 5. P - 0002). This is because very long nomina created previously in the 
Savogna sull remam (and will haye to remain) in use in this family However, a strong 
change in the historical trend in the the length ot nomina over Lume since 1758 is now evident 
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Table 6 - Number of cases of each category of hypotaxy (see text fur explanation) represented at each rank in the 
ergotaxanomy of the SALAMANDRIDAE here proposed. Ranks, F, familia, sF, subfamilia, T. tribus, ST. subtribus, 
IT, nfratnbus, G, genus, sG, subgenus; SS, supraspecies, S, species, E, exerge: sS, subspecies. 


Category ofhypotaxy | F SE T T T G G SS $S E sS | Toul 
| Monohypotaxy TR 52 
Diplohypotaxy 0:292 lia 40° dag: egi. o7 qmi E13: RT, 25 
Polyhypotaxy DO OAC OM (OR OO TRE LRO TONS e CORP) 
Anhy potaxy (haine eto ee (n) 0 0 9 0 «| 15 
Total l ” 4 2 3 M 23 3 118 4 60 253 


(fig. 1). We suggest a similar voluntary limitation in the length and complexity of generic. 
nomina would be beneficial in all other amphibian families, and probably also over the 
whole of zootaxonomy. Non-taxonomusts are looking at taxonomists and their works, and 
they often make negative comments on the “barbarian” nomina often given to taxa by the 
latter 


As mentioned above, the taxonomic impediment is still quite important in almost all 
groups of amphibians, Although long studied, the taxonomy of the salamanders of the family 
SA4LAMANDRIDAE IS Sull not stabilized and should not be considered so. In the future years and 
decades, we will certainly witness many descriptions of new species, subspecies and taxa at 
various levels above species, changes of ranks for already recognized taxa (e g., subspecies 
clevated to species rank) and "resurrection" of once synonynuzed nomina, We think that this 
trend will allow a better protection and conservation of these endangered organisms, At the 
beginning of the century of extinctions (Dt Bots, 20034), the role of taxonomy is an important 
one, As we have seen, legislative texts that have consequences on the conservation of 
amphibian populations or habitats are highly dependent on the existence of formally named 
taxa, which can be placed on "otficial lists". Therefore, as soon as they have data, even 
preliminary, pointing to the distinctness or uniqueness of populations or groups, taxonomists 
should seriously consider recognizing the latter as formal taxa and naming them, Reframing, 
too long from recognizing new taxa because of "uncertainties" is not doing a service to the 
study and conservation of biodiversity It is better to have to synonymize a nomen when new 
data suggest that the taxon for which it was coined was unwarranted than being unable to 
protect an interesting or unique population because it does not bear a special nomen, We live 
at a special period of the history of taxonomy when “taxonomic cramps” amount to genuine 
errors, 
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